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This application clains the benefit of priority to

United States Provisional Patent Application seria

nunber 60/ 969, 820, filed Septenber 4, 2007, the

contents of which are hereby incorporated by

RGO TAEN O PR e Elirgups rox

(5- hydr oxytrypt am ne, nodul at or s,
e.g., antagonists, and nore particularly to

pi peri di nyl am no- thieno[2,3-d]pyrimdine conpounds
whi ch are 5-HT nodul ators, and use of these conpounds

ER&EE&&%%@LS&%}EMW%%&%M orosi 5 15
1000f] 2955 Sty S aE L RCAED At P‘i%% Pg‘)'y?% Patent

Appﬁ’éatﬂbh Qe Y18 hBkPE/669, 31T, @i@&ﬁ%p@efmlge@ Rab A7 Ehed;%ﬁﬁ:ﬁ%%f which are
y tissue. HOV\Bver abnormal accunul ati ons of

hmﬁbyb&@ﬂ@ﬂﬁﬁ@@uaﬂuammbe harnful to bodi |l y organs,
i mpai ring proper functioning of the organ. For

exanpl e, abnor mal tissue in
the liver, lung, aﬁgﬁﬁﬁﬁhgbhigﬁgﬁﬂ%gfﬁﬂ%roper
[0002) N dthie @ieRgo® erleiaBereREgan she fiddd bOQBkbniki (8 iy dfdxRtrOstasine, or 5-

occurs as a part of the wound-healing response to
HT) gatepter enodplags.ieng-canjagonistsy aipd mafeiargailaryyl@ipipgridinylamino-
thleJolgﬁ’B%?u}%ﬁnﬁlﬂﬂle% %@Hﬁﬁ%ﬁi& rﬁﬁ'ﬁrh&ddlﬂ?ﬁcﬁﬂdoﬁke of HRYOBompounds
mune | seases raS|t|c I'nfectlons causi ng
in the ire@tmeht fddsi gewariobef fliesiso ei t her extracel | ul ar
parasites (e.g., Shistosones, O onochis, Fasciola,

Col Snorht S, A0ERAEROIAT Kkl rkbAdipY ¥

[000BIRe PGB PBth@Ric fori 2 i)y$ AR’ 2 Bn &S &K AAERNF b tRQue. Fibrous
schi stosom asi s, bile duct obstruction, exposure to

tissug @wmwlatmenzm@lly @s girs of e physielogical pro¢ess perepairing damaged bodily

tlssua E@ggger Sb&l rlg%s%cﬁ%ﬁn}lﬁéggltlse%}f bﬁon at?slsﬁé) (annl be frrial 1}% éoch organs

impdifng propéd ﬂﬂn&ﬁﬂlhﬁ?g?éﬂ tRO 6re@AN Fat @@rﬂ 1dbAidtnlal ¥&umulation of fibrous
flbr05|s Oogwl Anot her. cause o l'iver fibrosis is

tissug iy gie Livar, &g, ard kidaey eavdmpris propsp Sirictipring of feseprgaigs.
hepatitis delta and epsilon virus, and other viruses

000t 85 k228 AR G814 08 SPUBE o ok o

Liveofnjlriasdeadingmoddirssis ¢dn hescaestdi hyqiaezdntW)n&@ﬁ@vi A82885and autoimmune

P 2 751 -2
dlseasgsT/ng'Qa'lsft)lcc):su/l ect?ongs%ausmg liver fibrosis can be due to either extracellular parasites

(e.g., Shistosomes, Clonochis, Fasciola, Opisthorchis, and Dicrocoelium) or intracellular
parasites (e.g., fungi and certain bacteria). Haemochromatosis, Wilson's disease, alcoholism,
schistosomiasis, bile duct obstruction, exposure to toxins, metabolic disorders, certain bacterial
infections, sepsis, hypoxia, non-alcoholic fatty liver disease, non-alcoholic steatohepatitis, and

exposure to certain medications can also lead to liver fibrosis.

[0005] Another cause of liver fibrosis is viral infection. For example, hepatitis A, B, and C,
hepatitis delta and epsilon virus, and other viruses that are trophic for hepatic cells can cause

liver fibrosis. The hepatitis C virus (HCV) is a major cause of liver fibrosis. It is estimated
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that hepatitis C virus affects about 170 mllion

peopl e worldwi de, including 5 mllion in Wstern
WE00082880d 2.7-4 million people in the UnitedPC/HS®E8/075193

(Vrolijk et al. (2004) Netherlands J. Med. 62:76-82;

Saadeh and Davis (2004) Ceveland Cdinic J. of Med.

71. S3-S7; Foster (2003) Expert Opin. Pharnacot her.

4:685-691). The preval ence of2 HCV varies from 0.5% 2%

5 in nost devel oped countries but is as high as 20%in

o 4B CEREL N0 SRR R L, SRS S pion o
Westenii Eatopensd 2G4 mtiiioh pe@loiit the tkritgd Stdter(Vaslgk at alt (%)@4DNetherlands
devel opi ng severe fibrgsis within 20 years and
1. Mg iR St Do BRI it S T 7 Fosee
(200??&%%@@ m@m&ﬁ&'&h& ﬁ%ﬁ% 1)’ %@ﬁake\c% N ASHITRYVARRES from 0.5%-2%
uppan et al 2003) Ce h and Differentiation
in mag dS&Qelﬁ@l?qouﬁ’atee buiaus ds Mghiuas @ﬁV@orEgypO(F(oQt@f) 3yip1@hr Yemhe reports

. .. Hepatitis : 48- 6 rapeuti c .nmet.hods
indice Rt g 0BG P B Ry RIGERs Y Ser DPRmeSTigRrtigd: of which
aboul eﬁ@q§ﬁter bt @8k of @dveldping deveie fﬂﬁé‘sﬁ G8Hint20 I\%ars and half within 50
cirrhosis, liver failure, and even death. reover, '
yearg (Jihe émlammgéralafpé hiogiaatly frfeeted idivigdiesdy fermgin felagively asymptomatic
fibro [ [ .
(Schu%pan € aIS 82(543 1(1))](3}:% oarn?l Di f'gP ﬁ%tb%n %1 ggﬁ% gggﬁ%lﬁériesg Il\%c%lutchlson
(200@)‘Ch1la)hioar1§mhu@@ 1q9,}4gg62;ort| cost eroids or IL-1 15
recept or antagoni sts, and down-regul ation of stellate

activation usi ngr gtarma i nterferon or
[0009ht .Télﬁliaaalﬁtcsmetéa%fog FHEIE APERUSBERS!IY TGOS KP émpgrtant because

flbrofsfs Q)g ‘&?é Pvef 84h g’lﬁygl élﬁhcs s‘?sQ' @199151%11{1& ghd é"l{gh Qkdh O‘i\/lo eover current

onditions, Inc hypertension and as a si
ther@é]ﬁtacmeﬁlods:ﬁlr ttmatmg‘ﬂmmr Cibtason szhlcEFu ibeclodd mnwivak difethé(unﬁeelymg cause,
impairs.renal function. an n lead to chronic renal
.8~ f%p 1 gF fechoys agfnh SURRTE S} A ag’il‘if/‘%“‘?‘b‘ésé%‘?"fil‘l‘%teéﬂﬁﬁ pE -1

recefbr ZladdnBscK AN 8Y S n kB I BteVVALS (BB act®RN6E Ubih@L8mma interferon or
urine, and conserve el ectrol ytes. However, treatnent

anthxpialntﬁnsadlcwff@mrgwmdkﬁl itating disease are |imted.
[0008] Accordi ngly, the need remains for new net hods

(0003 SRR 58 Bty EHh o b8 Gond AR Mg

hypelrtengiéu ind £ zasmﬁ?&ﬂ&%d tfertatrembdiogions. preyenst the kfdnby Qﬁlbﬁrs renal
in a subJ ect by admi nistering a 5-HT nodul ator,
funcomsandroag Ieaskqichicsic repal faRwre; xardyal sghpBERTEhe éoswﬁ i ability of

the k?dd«_% H)D&l&elq% %stés?’ C centrftﬁ uéme and conserve electrol tes Iéowever treatment

ridin m no-'t hi eno d] pyri mdine co
optid%xsrfoﬁhmrqebmtatmgeh&aﬁea:rt liofitetthe i nvention rel at es to a
met hod of treati ng or preventing fibrosis of an organ

000 <SHEh S s AR BT Sl B A 3sBBR Bkl

fibroRisT/ US2008/ 075193 -3

SUMMARY OF THE INVENTION
[0009] The present invention relates in part to a method of treating or preventing fibrosis in a
subject by administering a 5-HT modulator, e.g., a 5-HT>p modulator. In particular
embodiments, the 5-HT modulator is a piperidinylamino-thieno[2,3-d]pyrimidine compound.
For example, one aspect of the invention relates to a method of treating or preventing fibrosis

of an organ of a subject, comprising administering to a subject in need thereof a therapeutically
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effective anmount of a conmpound of forrmula | or a

conposition conprising a therapeutically effective
w@pwans288§ a conpound of forrmula I, wherein foPemiUs2008/075193

is represented by: R n A RA'NQRL R2 S NNR3 (I)

5 including pharmaceutically acceptable salts,

sol vates, and/or esters thereof; wherein [0010] Rl

and R2 represent independentd3- hydrogen, |ower alkyl,

Cl- C6 cycl oal kyl or cycloheteroalkyl hal ogen,

iR BYRRY Lo G e O iy

effectiCO@Rbnnt (ﬁl@didlﬂﬂqoun&.‘,ﬁ}\(dﬂ?l)l&, I, wBtéin fodhibdd,1 is NpFeéied B
- R9- al koxy, -RO-hal oal kyl, or -R9-hal oal koxy; or
[0011] R1 and R2, taken together, with their bonded
carbon atons, forma substituted>gr® unsubstituted
CA- C7 cycl oal kyl or cycl ohet er ofl.kydA; wherein the
C4- C7 cycl oheteroal kyl conpiises at |east one of 0, N
or S, and the substitutedRCA- cycl oal kyl or
cycl ohet eroal kyl conpri se N\east one substitutent
sel ected from hal ogen, R, \-ély -NH2, -NO2, -OH, 15
| ower al kyl, substituted I6merNaIRyI, substituted or
unsubstituted d -C6 cycloalk¥é cycl ohet er oal kyl ,
substituted or unsubstitutedvaryl or heteroaryl, R7,

- CHERG. tical e salR0lvadNHR{d/or MRS Bh% f:
" teftting SHebhieutically debftie sl ORLlvall ifdior MoV ingreor,

wheRBr i s H, hal ogen, -CN, -NH2, lower alkyl, R7, -OR7,
-NHR7, -N(R7)2, or substituted or unsubstituted aryl
[0010F [Retaed BargdreseROinj€bd¢ntRAyidsogdedn, IBWer alkyls (h<isictycilbealdtyl or

cyclc%%tel%ﬁ%glsfl%lt@géﬁﬁal@ %ésty%gt@d akaf, 86861, —C91€\1, fl\;% N\IB’;! -B'ﬁ, substituted
or urbHOR B2 88D o PRt IRZP A8/ AIGBR3, -CONHR, -CON(R), -OR7, -NHR7, -N(R7),,
-Ry-alkoxy, -R¢-haloalkyl, or -Ro-haloalkoxy; or

[0011] R, and R,, taken together with their bonded carbon atoms, form a substituted or
unsubstituted C,4-C; cycloalkyl or cycloheteroalkyl; wherein the C4-C; cycloheteroalkyl
comprises at least one of O, N or S, and the substituted C4-C5 cycloalkyl or cycloheteroalkyl
comprises at least one substitutent selected from halogen, -COOH, -CN, -NH>, -NO,, -OH,
lower alkyl, substituted lower alkyl, substituted or unsubstituted C,;-C¢ cycloalkyl or
cycloheteroalkyl, substituted or unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -
CON(R?7)2, -OR7, -NHR7, -N(R7),, -Ro-alkoxy, -Rog-haloalkyl, and -R¢-haloalkoxy;

[0012] Rjis H, halogen, -CN, -NH,, lower alkyl, R;, -OR7, -NHR7, -N(R7),, or substituted or

unsubstituted aryl or heteroaryl;

[0013] R, is H, Ry, or substituted or unsubstituted aryl or heteroaryl;

*

|
HN

[0014] Qis ., *



10

15

20

[0015] R5 and R6 represent independently hydrogen,
hal ogen, -COOH, -CN, -NH2, -NO2, - OH, |ower alkyl,
wWGQaipsn32883 ed | ower al kyl, substituted or unsubBRCT/US20881075193
aryl or heteroaryl, R7, - COOR7, -CONHR7, -CON(R7)2,
-OR7, -NHR7, -N(R7)2, -R9-al koxy, -R9-hal oal kyl, or
-R9- hal oal koxy; or 5 [0016] R5, R6, and A taken
together with their bonded catbons, forma substituted
or unsubstituted unsaturated 5- or 6-nenbered
S t d
[001?5@t %%85{ geﬂré%gt Bﬁq?e?ﬁéﬂ%ﬁfoﬂe}id%&%gaﬁa{) 0%30 ﬁéﬁ, n%ﬁ NH,, -NO», -
OH, Whegraillty] t substitatet doyelallcyl r subgitney obenabftitaed arjﬁlloahyderoaryl Ry, -
r|n r a hete arbocyclic ring conprising at st
ot igNERoatem deredstd NHlin MHE -y s SE R bror Ro-
halofkodY; § and P; and the substituted ring conprises at
| east one of halogen, 10 COOH, -CN, -NH2, -NO2, -OH,

| oner al kyl, substituted Iower alkyl, substituted or
[0016hs ResR4, aod édamrwbg@hemmleﬁ@abphdemrbomﬁ,a suB@ONHRY or

unsub%gl bsdaftwdéa? 5" ¢ gl F_%eq;] eir% a(fa‘{%)wch Pné@% alf %@%tii&lﬁe& 9& unsubstituted
satura@KEN, 4-0giel-hembétddattdeldlichaiid Qtheregdthb @BHocydicAn@dmay be a fused

aromat i C ring that is optlonally substituted on the
biaryd giing o8 theesrgtvcatlisrisng @mErsing 4 lasistgnel Heterpgtory spleetgd drom the

r i

srou ey T ) S T BB P Ph oty S Ragreg ot posen.-
CO(HIIJ,bQN tNHedNW,, WD Libsict hllitle du‘t@htl@i loglek ylkylo Eut@ﬁﬁﬁl or

cy cloalk%l or C3-C6 ycloheteroalkyl 0018]
unsuRtipisg e onastsERRR ] N CoPRe SpNHRe F‘Q{N D2 -0k, ‘NHR,, N(Ry), -

Ro- aF&B ybﬁ Jf 1I é}Wﬁr hgﬂh lz(lH(lox [&%%{6, Bﬁ% N Pe[k%ﬁ ?ner with their bonded

epen for ea occlrrence substit ut
carbomss fdyst dnt albmeltlcﬁmmat Hldpydbmib/ &ubstﬁﬁte%nalykcid)ajekyctaebml atoms to

C6 cl ohet er pa | ene; 0020 hydr ogen
formoarbleycl@lng W ag ?lb%?‘f}%ﬁr §1n@atu edzar %tur%ecgpn - and
[0022] * represents a point of attachnent [0023] In

[0012 Wtﬂé{ﬂé%ﬁﬁtmd@en@'ﬁﬂy%{ d28RbEERFRhcd AMRRRRAIHuYubstituted C;-C
ydrogen, |ower alk or hal oge I n an enbodi nent,

ally e Conll 1008 €5 ichieloperoaivty hydr ogen or
unsubstituted A WD 2009/ 032885 PCT/ US2008/ 075193 -5

a odi ;
o0rEE bt BRI ETRRL B dorag o AT TR

In an enbodinment, nis O or 1. [0024] In an
[0018 b &d irepeerents RidepRedendn (ﬂor/&,ach a&mnreh@zgﬂﬂaktﬁnted/i dr lnngubstituted C;-Cq

onde ar bgn form in phenyl ,
Mkyﬁﬁﬁﬂfﬂvﬁ¥Cﬂﬁﬂﬁ%ﬁ@?ﬁ@ﬁﬁgp6 éﬁ%ﬂ lﬁﬂﬁg’ls optlonally
substituted on 5 the adjacent carbon atons to form a
[0020] CYCisihgdFdgBl oWCl-0g @lkSt; or 6- menber ed unsaturated or
[0021] nisO,1,2,3,40r5; and

[0022] * represents a point of attachment.

[0023] In an embodiment, R; and R, represent independently hydrogen, lower alkyl, or

halogen. In an embodiment, R3 and R4 represent independently hydrogen or unsubstituted C;-
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saturated ring such as O\ N=~ N\ Ne\ \ 00O\ S NI O
I O or [0025] In an enbodinent, R is H -CH3,
WO o832, or C . I n another enbodi nent, R2 iBCT/HS200$/075193
| ower al kyl, e.g., straight or branched C1, C2, C3
(e.g., iso- or tert-butyl), C4 or C5 alkyl, 10 or
aryl, e.g., phenyl or fluorophenyl. R and R2 nay
al so, taken together with the bonded carbons fromthe
thieno, forma cycl ohexyl ring. The Qgroup is
preferably an N-substifuted alkyl or cycloal kyl. The
I'i nking group denot ed ﬁy O may be substituted or

unsubstituted, strai or branched, and may be a
singl e bond, or made up of 1, 2, 3, 4 or 5 carbons or
more. In certain embo Hmms,nis 2, 3, 4or 5 In

Co alkgl. tiaian c@rﬂ%ﬁdﬁeﬁﬁl’@% A" i s T a@lembOtidnenk, R desutdiitedldryl; R is
enbodi ments, Ais [0026]. I n an enbodi nent, the
hydregens auh & inkk e en&oriwnﬁgp POl a: RR) N NH (RL Jr S
N (I'l) WD 2009/ 032885 PCT/ US2008/ 075193 -6 including
[0028]afTRE EMbb&RchY RACRE! Bﬁ@t&' Bike Rt thed Rtk M SBborARY é%ons form an
esters thereof; whereéin represents i ndependently
aronfagir ri@gcdg. op]mmry]: elap}ghyﬂadxp@errylmlcm |’o12aylk fHag 1sqpanoqllymubstltutcd on

ha t. tl
the =GR AP Ggerm PP o GaRne S B0 °F i TN BRFEd Hyppumated o
gmﬂhgm@ﬁgsaakgxy, car boxyl ate, ami de, or a sulfonyl

group; and n represents independently for each 5
occurrence 1 or 2, [0027] In an enbodi ment, when n is

|s n hydr § , and §n n i gr oups ——O
are no oge xanpl am des J do,
I\I-neth do a i neth i do ; pl es of
sul f oAy™gr oup cl ude”t | uorone 'yl,or

sul fonyl , and nethylsulfonyl groups I'n certain

[OOZSBbWFﬁ'%Bédl Ete R hf‘ﬁ”‘?%ﬁyt P}V)zagp@ptlﬁgh&hélaérﬁbdcﬁm@nt R, is
10 nml eat e, roch ori rate sal

H, Cl, lower alkyl, e.g., stralght or branched C1, Ca, Cs (e.g., iso- or tert-butyl), C4 or Cs alkyl,
or aryl, e.g., phenyl or fluorophenyl. R; and R, may also, taken together with the bonded
carbons from the thieno, form a cyclohexyl ring. The Q group is preferably an N-substituted
alkyl or cycloalkyl. The linking group denoted by (), may be substituted or unsubstituted,
straight or branched, and may be a single bond, or made up of 1, 2, 3, 4 or 5 carbons or more.

In certain embodiments, nis 2, 3, 4 or 5. In certain embodiments, A is H or -CHs. In certain

embodiments, A is H.

[0026] In an embodiment, the compound has the following formula:

\/R2)n
¢
(
NH
LS

n
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[0028] In an enbodi nent, the conpound has the
followng formula: (R3)11 rol-1 NH XS N (Il11)

WO p@b0shisssy phar maceutically acceptabl e salts, BOI/US1088075193
and/ or esters thereof; 15 wherein, X is hal ogen; R3
represents independently for each occurrence hal ogen,
cyano, or trihalonmethyl; and nis 1 or 2. In certain
enbodi ments, the pharmaceutidally acceptable salt is a
mal eat e, hydrochloride, or fumarate salt. [0029] In an

5”?1?%#@?%{%?%{1 oatégéiaéébéff %i}trsi sr(rnllv tes, ﬁnd/or esters thereof; wherein R;

reprosb@gintepgidestly ﬁbrre:a&h ydc)lfreﬁdEWa)ogEnﬁbwef gkeinzamiot o1 trikalomethyl; R,
reprqas‘:lntg?prdgg%%g%lqllé lrle}a{?}ﬁgc%ggrtﬁ%gh}ey&%aglgg azoo getn hceyrarelg ftrlhgllglol’l?é%lyl lower

alkoé{, (cgu‘i)ogi a&hﬁrﬂ{(ﬁg 5‘1’ s %B%rg%ﬁpﬂhﬂ'ﬁ'rg 1@564115 1nd%pendently for each

am no) pi peri di n-| benzonitril
occupleacarhoet i cal |y acceptable salt thereof.

0 2885 PCT 2008/ 193 031
l002§ﬁb3faﬁ odi P’l’?& asv aRts L hlénlof k%%rég %Wﬂm&.%@ﬂﬁl R, groups

are ol By b &k Exsarﬂﬂlk% dfiafi@% inclhdle AidS nf‘lQﬂétH?lﬁﬁudd 4R Bme@Ylamido
is the lun I'n an enbodi ment, the subject is a

groupsi ipamples ﬁg anfonghgroupsmapiude trtfblosmbi:téﬁltsuhf@yé, sulfeyl. amfhe

methagst Irlﬁﬂ rger%rq% tf% certa 1% emE (f [ %gtsl {}]lﬁ% B3 %gl%tﬂ%lslt occe tabg: s&lt is a
maleAe eyd"rocﬂmn@m offihedhiEBAlk., t he conpound 5 of f or mul a |
IS adninistered at a dosage in the range of about 20
to abo an enbadi nent, the node of
[002§E milh emaeqhawnbfhes%rrtpoee%ei}ﬁa follovgpg formul: r avenous,
subl i ngual, ocular, transdermal, rectal, topical,
intranuscular, intra-arterial, subcut@peous, buccal,
nasal, or direct delivery to theAT4er. [0032]
Anot her aspect of the invention rglatles to a nethod of
treating or preventing necrosis({ 107or inflammtion in

a subject, conprising adm ni stening to a subject in
need thereof a therapeuticallly etffective anount of a
compound of forrmula | or a co Ition conprising a
therapeutical Iy effective amunt,of a conpound of

formula I, wherein fornmula I |s represented

(III)
including pharmaceutically acceptable salts, solvates, and/or esters thereof;
wherein, X is halogen; R; represents independently for each occurrence halogen, cyano, or
trihalomethyl; and nis 1 or 2. In certain embodiments, the pharmaceutically acceptable salt is a

maleate, hydrochloride, or fumarate salt.

[0029] In an embodiment, the compound is 5-((4-(6-chlorothieno[2,3-d]pyrimidin-4-
ylamino)piperidin-1-yl)methyl)-2-fluorobenzonitrile or a pharmaceutically acceptable salt

thereof.

[0030] In an embodiment, the compound is 3-((4-(6-chlorothieno[2,3-d]pyrimidin-4-

ylamino)piperidin-1-yl)methyl)benzonitrile or a pharmaceutically acceptable salt thereof.
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by: R R Vn A RAA.NQRL R2ZSNR3 15 (1)

i ncl udi ng pharmaceutically acceptable salts, solvates,
W@rwhos2883t ers thereof; wherein [0033] Rl andP@RUS2008/075193

represent independently hydrogen, |ower alkyl, Cl1-C6

cycl oal kyl or cycl oheteroal kyl, hal ogen,

hal o-substituted al kyl, -COOH, -CN, -NH2, -NO2, -OH,

substituted 20 or unsubstitiited aryl or heteroaryl,

R7, -COOR7, -CONHR7, -CON(R7)2, -OR7, -NHR7, -N(R7)2,

7
| I

[003?58%12%% gﬁ&godlaﬁﬁ&% & iéri(nﬁé tt%egﬂ{%eﬁgg\ﬁp%hgaél?ﬁy lBhe (%%281 is the kidney.

In arcanabimattothe orgarimnte 18ng Skn dnudngsbdomentths whigedttivd @dmmal. In an

CA- C7 cycl oal kyl or cycl ohet eroal kyl ; wherein the
embegiment, éliPcﬁugﬁéE ispdumai The sappewemay b e el Brdqgagagas to be

detel%mél bflGﬁje SKIIPHAAL hit Bt §Qde§éﬂl§§1 H¥Ghopl &y émﬂ(gdlment the compound

cycl ohet eroal kyl 25 conprises at |east one
of fosmbhktliit admmisteredl alct ddaga mnhchaingg ehabouCDHYg to@hput-1IMPR mg. In an

| k t tuted, |
embaReh. i et e R ol 6o cpnEB e b e oupeblingual,
ocul Z0B M Q388 e BT hd 520 AR (A Bk A fr, 1n§a Gl AhRLeH@RIY. buccal, nasal, or

substituted or unsubstituted aryl or heteroaryl, R7,
direct deJORTY to BONMR7, - CON(R7) 2, -OR7, -NHR7, -N( R7) 2,
- R9- al koxy, -R9-hal oal kyI and - R9- hal oaI koxy:; [0035]

[OOS_E%H@’OEII_GNE%?%&QM n tl(% IS u%es ég Wetlﬁclr#;%flggetaﬁz% pr egazent ng necrosis

or inflamfeitien dad yhbjed, c{oﬁﬁiﬂﬁing%rmﬁlsﬂdrmﬁﬁ a Qubj&i hsﬁdeﬂtﬂh@dofoi
unsubstituted aryl or heteroar¥ ** NNHN HN R$
therapgutrgglly [effegyﬂe aqugt of a cmnpomd 0 éqrrr[uéq)g(g] a gnposHIopgomprising a

therafpﬁl%&ﬁ? %&t@%ﬂ?&f 4 é’orﬂyﬁfnﬁgﬁ Bornfi@d PYfHarein (Sdiia Ilghlzpresented
by: ’ ’

@
including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

[0033] R; and R, represent independently hydrogen, lower alkyl, C;-C¢ cycloalkyl or
cycloheteroalkyl, halogen, halo-substituted alkyl, -COOH, -CN, -NH, -NO,, -OH, substituted
or unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -CON(R7),, -OR7, -NHR7, -N(R7),
-Ry-alkoxy, -Ro-haloalkyl, or -Ro-haloalkoxy; or

[0034] R, and R, taken together with their bonded carbon atoms, form a substituted or
unsubstituted C4-C; cycloalkyl or cycloheteroalkyl; wherein the C4-C5 cycloheteroalkyl
comprises at least one of O, N or S, and the substituted C4-C; cycloalkyl or cycloheteroalkyl
comprises at least one substitutent selected from halogen, -COOH, -CN, -NH,, -NO,, -OH,

lower alkyl, substituted lower alkyl, substituted or unsubstituted C;-C¢ cycloalkyl or



OH, lower alkyl, substituted |ower alkyl, substituted
or unsubstituted aryl or heteroaryl, R7, - COOR7,

WO QOPIRRSS - CON( R7) 2, -OR7, -NHR7, -N(R7)2, - ROPGEI/KS82008/075193
- R9- hal oal kyl, or -R9- 10 hal oal koxy; or [0039] R5,
R6, and A taken together with their bonded carbons,
forma substituted or wunsubstituted unsaturated 5- or
6- menber ed carbocyclic ring dt a substituted or

unsubstituted saturated 5-, 6-, or 7- nenber ed
I
cxiGRERAENSL L1100 o SIS CHBRYBLL R LSRR R

CONBRpSORNNER 7, |-NéR1),,0Re a]kekﬁr-aamommgl, aad eRl-haloatkdhe
15 group consisting of O, NN S and P; and the

[003 b t3ii§ %Pﬁ [ ngCl%N@-Ez, fes rgfkdl/\g{i gﬁvﬁguggﬂgf%%rtoé aubstltuted or

unsubgwg{edahhy); het%Hﬁ?}l* tuted or unsubst ituted aryl or
heteroaryl, R7, -"COOR7, -CONHR7, -CON(R7)2, -OR7,

-NHR7, -N(R7)2, - R9-al kox - R9- hal oal kyl, or
[0036RoRaas Ha k@xyubsatut@sor subsifitecharyt aﬁ(@ﬁel‘@@gbt her with
their bonded carbons, forman aromatic ring that is
optionally substituted on the adjacent carbon atons to
20 form & bicycflic rqng Wi th a §- or 6- nmenber ed
unsat ur d or_Natur ri N 040] R%d epresents
i ndepen entIy for e ch oc frlence substlt ted or

unsubstl B IkyI or
cyqjohe e oalk l; £009/032885
[003%%%2008/ 075193 * -9 [0041] R8 is’Mydrogen, hal ogen,

CN, or a substituted or unsubstituted | ower alkyl;

[003BPORZJanfRR &aﬂé@ﬁanﬂepdnaaﬁgegeargehyhd‘t enAADOHT AU rme NO,, -
substituted or unsubstitu kyl ene or C3-C6

OH, égppgradinkyaubsiutsd 1@&@@%@!3%@@6 péanwweﬁ@d apd@étaj:temaryl Ry, -
04
COd, PAARPRET IR0y MRy, MRGRIRL k. Roprhiqufiot br R

halodlR&4Glr I N an enbodlnent R and R2 represent
i ndependent |y hydrogen, | ower aIkyI or halogen. In

nbodi t, and R4 r e |ndepe dent |
1003} 4 Rsgln o7 Kfﬁ%%@g? sl B vede qegihortsy frg substituted or
unsuBNRARH TR Murafldiss or or 6: mdnibeddd @ﬂm:@bf'@ﬁﬁ of®sibRtituted or unsubstituted
substituted aryl; R6 is 10 hydrogen; and Ais H In an

saturetﬂddd; Greoit /- menibsred carbotyclicotngy Whereirathe entbodyaheming gy be a fused

b1ar3fl (Wlﬁtograi hﬁg;o&aﬁ}ocx hgget hceo(rgnp\é%sgn% %{s rone?rggtﬁgat@q%rsel%cted from the
grouflicBREMN IO, .S ddar; ¥ihd tHeh@bstitdted Pink @BMpkiYesi Rt d dnétotHalogen, -
on the adjacent carbon atons to form a bi cyclic ring

COQHLt-Na -NH2.0NGB, rididblemetialisils suhsinedilopier alisslh swbstiodged ¢ing
unsubMGilleB iyl or heteroaryl, Ry, -COOR5, -CONHR;, -CON(R5),, -OR5, -NHR, -N(Ry),, -

Ro-alkoxy, —Rg¢-haloalkyl, or -Re-haloalkoxy; or Rs, Rg, and A, taken together with their bonded
carbons, form an aromatic ring that is optionally substituted on the adjacent carbon atoms to

form a bicyclic ring with a 5- or 6-membered unsaturated or saturated ring;

[0040] Ry represents independently for each occurrence substituted or unsubstituted C;-Ce

alkyl or Cs-C¢ cycloalkyl or C5-C¢ cycloheteroalkyl;
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O\ N~ N\ N\ A\ OI\ O SNI SOI SO * 15, , ,
, , or [0048] In an enbodinent, R is H -CH3,
WO o832, or C . I n another enbodi nent, R2 iBCT/HS200$/075193
| ower al kyl, e.g., straight or branched C1, C2, C3
(e.g., iso- or tert-butyl), C4 or C5 alkyl, or aryl,
e.g., phenyl or fluorophenyl. R and R2 may al so,
taken together with the bondéd carbons fromthe
thieno, forma cycl ohexyl ring. The Qgroup is

0204 M S IR

unsubstituted, straight or branched, and nay be a
[0042] ndRyecphoredts indepamttatly forafac pc@yreBee shibstitued@amubamstitred C;-Cg

re. . In certain enbodjments, nis 2 3, 4 or 5 1In
alkylgg? R ‘a‘?ﬂgﬂﬁ?f‘s?r S%é'técﬁftﬁ@?t@ I8y, certain
enmbodi ments, Ais H WO 2009/032885 PCT/US2008/ 075193

0043110 A QP4 8dookh oA, - ;ment, the conpound has the
[ f%llom?ﬁg gornulé: R%?n NH (RL ~~Jr SN (II)

inclqding phar maceutically acceptable salts, solvates,
[0044hdnds Oebtlepst hBraBOf ; wherein R 5 represents
i ndependently for each occurrence hal ogen, | ower

Ky i thyl; R2 t
[004I§]n ¥ rg%fg%eﬁlﬁoaypﬁétﬁ%ggﬁmﬁ y represents

dep occurrence hydrogen, hal ogen,
cyano, trihalonethyl, |ower alkoxy, carboxyl ate,
[0046hi diean embedisiehf, Bnyhd §r oeppeseaniddepenédprtysdadtagen, lower alkyl, or

ol SRS i T SR 8 el Sy B st .-
when n is 2, both R2 groups 10 are not hydrogen.
Exanpl es of ani des inglude ani do, N-methylanido and

di met hyl am do groups; exanples of sulfonyl groups
i nclude trifluoronethyl sul fonyl, sulfonyl, and

nmet hyl sul fonyl groups.|In certain enbodi nents, the
Cs alirhrimaoeutbiodandny, Qécept ablle againboiinent, Red$ edstituted aryl; Rg is

hydrl(;] éjnr; 9119(51 lelg hde[h a?l renIb%an'rle%tt,en 155‘?)I otr'l.

[0047] In an embodiment, Rs, R¢, and A, taken together with their bonded carbons, form an
aromatic ring, e.g., phenyl, naphthyl, diphenylmethyl, biaryl; that is optionally substituted on
the adjacent carbon atoms to form a bicyclic ring with a 5- or 6-membered unsaturated or

saturated ring such as

0o\ N=\ N=\ N=\ —
f 0] f 0] f S f N f fO f tO
* , * , * , * , * , OI‘ * .

[0048] In an embodiment, R; is H, -CH3, -CH(CH3),, or Cl. In another embodiment, R, is
H, Cl, lower alkyl, e.g., straight or branched C;, C,, Cs (e.g., iso- or tert-butyl), C4 or Cs alkyl,
or aryl, e.g., phenyl or fluorophenyl. R; and R, may also, taken together with the bonded
carbons from the thieno, form a cyclohexyl ring. The Q group is preferably an N-substituted
alkyl or cycloalkyl. The linking group denoted by (), may be substituted or unsubstituted,
straight or branched, and may be a single bond, or made up of 1, 2, 3, 4 or 5 carbons or more.
In certain embodiments, nis 2, 3, 4 or 5. In certain embodiments, A is H or -CHs. In certain

embodiments, A is H.
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[0051] In an enbodi nent, the conpound has the
followwng formula: R )" NHN X 15 S N (I11)

WO p@b0shisssy phar maceutically acceptabl e salts, BOI/US1088075193
and/ or esters thereof; WD 2009/ 032885
PCT/ US2008/ 075193 -11 wherein, X is hal ogen; R3
represents i ndependently for each occurrence hal ogen,
cyano, or trihalonethyl; andOn is 1 or 2. In certain
enbodi nents, the pharmaceutically acceptable salt is a

| ' : 0052] |
[004%213%%@%’&@@%}%%%?8% gﬁ%%&io‘?mﬁgkc}muﬁa. I Inan

5-((4-(6-chlorothieno[2,3-d]pyrimdin-4 5

yl am no) pi peri di n-1-yl) nmet hyl ) -2-fl ugelebenzonitril e or

a pharmaceutically acceptable sal " /thereof. [0053] In

an enbodi nent, the conpound is //

3-((4-(6-chl orothieno[ 2, 3-d] pyriim di n-4- vyl am no)

pi peridin-I-yl)methyl)benzoniteNe or a

pharmaceutically acceptable salt [hereof. [0054] In

an enbodi nent, the subject is a mmal . In an

enbodi nent, the subject is a 10yhuman. The conpound

may be adm nistered in dog es S to be determ ned by

one of skill in the art or de crlbed herein. In an

enbodi nent, the conpound of is adm ni stered

at a dosage in the range of about 20 ng to about 1000

ng. In an enbodi nent, the mod® of administration of

oc lﬂclu%l }ﬁlaaﬁnsl%cee}l% 11%/ dcce ta le sa Gl\{g %Vat Ssu anir{?lg%sﬁeurss tglﬁfeo?;’wherein R,
reprdsBits ard@périch@y forf‘eu&}ﬁwoaﬂeﬁu&alckg@ﬁ qabvcr fasgityanol odirih@emethyl; R,

delivery to the liver. 15 In an enbodi nent, the
reprﬁﬁél&tﬁ ddegendsnily s eneh easuiiFRes hydiqeeny halessa efpay trihglpmethyl, lower

kB e B By TR Ry PR

oan&&ﬂ&ﬁpemglc agent. In an enbodinent the inflammation

| ssociated with a viral,. bact |aI arasitic
(005D} I¢ & Embodiments whe it ribris Hof KEro§hn; aafMbsToR e DBl Ry eroups

are rof RYRrESROSN & So@é s drREidU4RhAGde 4Rid8, NO%dRy1Qfidd EdaR Rk imido
agent. 20 [00 Anot her aspect of the { nventi on

groupgleatmpples of aﬂfmtyhgtdupﬂf 1nclmdu vifhyprapepyloslifen ybfsuonylyatded

medfiRftn g ey Tt Serin epedraR B PR BRI fRgtable saltis o

maleaRMREHBENISfidd, OF Mishaatk sQE. @ conposition conprising a
t herapeutically effective amobunt of a

[0051] In an embodiment, the compound has the following formula:

/R;»n
|

P

NH

(1)

including pharmaceutically acceptable salts, solvates, and/or esters thereof;
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conmpound of forrmula I, wherein fornula | is
represented by: R n A RA'NQRL R2 S NNR3 25 (1)
wOD020888032885 PCT/ US2008/ 075193 -12 i ncl udi PQI/US2008/075193

pharmaceutically acceptable salts, solvates, and/or
esters thereof; wherein [0056] Rl and R2 represent

i ndependently hydrogen, |ower alkyl, Cl1-C6 cycl oal kyl

or cycloheteroalkyl hal ogen] - hal o- substituted al kyl,

- NH2, hKE -OH, substituted 5 or

whe}é%%%f%%%ﬁwyﬂeﬁ&&f%&%ﬁ@g@ for %:h ()lcg[%Ze halSEM R ano, or

trihatdn@ethyd] @l Kigl 1, or@. InfeBrthialcamolmxants, die ﬂlﬁﬁﬁﬁdeuﬁﬂall@rn’dceﬁb&ble saltis a
taken to qether with their bonded carbon atons, forma
malegenByqrpefileride, pr Ty sttt ut ed C4- C7 cycl oal kyl or

cl ohet eroal kyl ; wherein the C4-C7 cycl ohet eroal kyl
[0053Iv)rrﬂ>tr A e@bettlrrreehélte @HEpognd 0“’ S-NAdp- Csloretﬁwn@i?é -d]pyrimidin-4-

ylam%{ﬁgﬁaeéglélelg g )S‘%ﬁ{é&gh 1201 1?13]? %:19%! by acélegtable salt
therdoéll ogen, - - -NH2, - NO2, OH, Iomer aIkyI,

substituted Iomer aIkyI substituted or unsubstituted

10053} < T & FRhSCELr §i¥ comman gk b cRiprotisaprr-d yeRyisn-o-

ylaniin elﬂatgl y‘l)g%zhyl)bm’ltn'lem1%713}?arma&t1@ahmé¥eptable salt thereof.
- hal oal kyl’, and - R9- hal oal Koxy; [0058] H,

halogen -CN, -NH2, |ower alkyl, R7, OR? -NHR?
[0054N( Rvytm ernb@dlm@bs thet swbislt i ra rnatarna]n do lagtemb@tieebnartw subgect is a

het oar é QJ 4 or substituted .
hum:&r}is lﬂue maIy e a@ml I3 ereerd dn rdbi;ages as tp%ﬁ d;elpeﬂﬁlqglﬁl by%e of skill in
the aR%orR$ de{c@i@@@het@nl 9n ’ﬁn tmbodinfent, td cc[ hH oREorafth RE administered at

represent |ndegendentl¥ hydr ogen, hal ogen, -COOH, -
a dosageyn the gmpge of about 20 mg to about 1000 mg. In an embodiment, the mode of
administration of said compound is oral, intravenous, sublingual, ocular, transdermal, rectal,
topical, intramuscular, intra-arterial, subcutaneous, buccal, nasal, or direct delivery to the liver.
In an embodiment, the necrosis is associated with a viral, bacterial, or parasitic infection. In an
embodiment, the necrosis results from exposure of the subject to a toxin or therapeutic agent.
In an embodiment, the inflammation is associated with a viral, bacterial, or parasitic infection.
In an embodiment, the inflammation results from exposure of the subject to a toxin or

therapeutic agent.

[0055] Another aspect of the invention relates to a method of inducing apoptosis of activated
hepatic stellate cells in a subject, comprising administering to a subject an effective amount of a
compound of formula I or a composition comprising a therapeutically effective amount of a

compound of formula I, wherein formula I is represented by:

Rs_ Re

o

Qf

@
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OH, lower alkyl, substituted |ower alkyl, substituted
or unsubstituted aryl or heteroaryl, R7, - 20 COCRY,

WO QOPIRRSS - CON( R7) 2, -OR7, -NHR7, -N(R7)2, - ROPGEI/KS82008/075193
- R9- hal oal kyl, or -R9- hal oal koxy; or [0062] R5, R6,
and A taken together with their bonded carbons, forma
substituted or wunsubstituted unsaturated 5- or
6- menber ed carbocyclic ring—@E—a substituted or

unsubstituted saturated 5-, 6-, or 7-nmenbered
R LG LR O GURBORE Lo 0, PRk

wheeonpri sing at | east one heteroatom sel ect ed fronrthe
WD 2009/ 032885 PCT/ US2008/ 075193 - 13 group

[0056Pn$2!15ahd RY réfrent iNdepenaddlyRiydasp@dn} 1o& e alllﬁilt Ctllaéegclbamtgl or

nprises at | east one of hal ogen,

cyclohq@zoalkm.halpgﬁ;gehalmskpqtltutg@, Bkl t—@@@&-l -6Ne rNle kyp,z, OH 'substituted

or u&@@%&”ﬁ%&d&@% ';;gb Og@ﬁH%HRf;%E\REO)a )657, RftR,, -N®Ry).,

-Ro- RE@;@J KRy WaloalRQl; bialRaaakyalkox@r or- R9- hal oal koxy; or RS,
R6, and A, taken together with their bonded 5 carbons,

005" B B ST BEE P AR B S e on
unsubbtieed C7°J c@a@@ﬁéﬁ%h@&?&ﬁﬂl%ﬁ&eﬁﬁh@ él @7 3 &ehdtbdgikyl
[0063] R7 represents i ndependently for each otcurrence

compiings #f featt @de of OuNswuids tind e edbw@itut@s C.-4l; kytloakylGg-ogeloheteroalkyl

compif: Bei RS PUSER R R TogURREh g0l En Ril* o, om

loweld AR D stibdiuied Idvnarkyalskdtitutdd of GREBItRSd CBIT,eS€ldhkyl or
i ndependent |y for each occurrence substituted or

cyclehesupdkyly mbé@tutqd@emsw;t@w@@yloqr hegr@gyle el -681QK, r@NHRy, -
3. \
conth BfF YERTPBEDThIHERS 199880t Ruflighe

[0068] * represents a point of attachnment. 15 [0069]
[0058h &n ieHDhdogamntCNRINHN tbwe2 alkep Res©R,, INHBpehNdR), oy substituted or
hydr ogen, |ower al kyl, or halogen. In an enbodi nent,
wwuhsﬁaﬁgaﬁﬂorgﬁreeeﬂt i ndependent |y hydrogen or
unsubstituted Cl- C6 al kyl. In an enbodi nent, Q is *
[0059P ®R) i EAPRI I8 stinftd blﬁnﬁh'lbs?ﬁﬂtéd‘ biSoAkddroas |

hydrogen: and Ais H In an enbodinment, n is O or 1.
[0070] In an enbodi ment, R5, R6, and A t aken toget her
w th theid bonded carbons #ornuan 20 aromatic ring,

e.g., phgpyl, ngphthyj, drq@en hnethyl ylpi aryl; that

is optipna Iy Substit u ed e adjacen carbon
atons to_form i cqcLi W - oY 6-nenbered
unsat ur atled ogg satur*ateﬁ8 I ng uch a§qg

[0060] Qis * , , o, , Or ;

[0061] R;s and Rg represent independently hydrogen, halogen, -COOH, -CN, -NH,, -NO,, -
OH, lower alkyl, substituted lower alkyl, substituted or unsubstituted aryl or heteroaryl, Ry, -
COOR7, -CONHR7, -CON(R7)2, —OR7, —NHR7, —N(R7)2, —Rg—alkoxy, —Rg—haloalkyl, or —Rg—

haloalkoxy; or

[0062] Rs, Re, and A taken together with their bonded carbons, form a substituted or
unsubstituted unsaturated 5- or 6-membered carbocyclic ring or a substituted or unsubstituted
saturated 5-, 6-, or 7-membered carbocyclic ring, wherein the carbocyclic ring may be a fused

biaryl ring or a heterocarbocyclic ring comprising at least one heteroatom selected from the
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WD 2009/ 032885 PCT/ US2008/ 075193 -14 O\ N=\' N=\' N=\
~0Ol SOl BSI NI SOl SO * or [0071] In an
weerwodsasent, R is H -CH3, -CH(CH3)2, or C . PEI/US2008/075193
anot her enbodinment, R2 is H d, lower alkyl, e.g.,
strai ght or branched C1, C2, C3 (e.g., iso- or
tert-butyl), C or C5 alkyl, or aryl, e.g., phenyl or
fluorophenyl. R and R2 may-dBso, taken together with
t he bonded 5 carbons fromthe thieno, forma
Y, 0 ,
grou&ég{lﬁggslﬁé tdlg tdéé\f' EITE a% ageyslgpstitﬁﬁge rn%% ?ﬁﬁlﬂﬁ/ aa@ least one 05 halogen,
COGienaNedNHy, -NOmy)H;elowbslky]; witedunsd longL bRy, t;mlised;ted or
trai ght or_ branched, and may be a sipgle bond, or
unsufagfited gryger hetemary, Ry -GPORT L BNHE o UhsRe) -Gty NHRs. -NRo):. -
Ro-afi®k} Al ﬁﬁ%‘ﬂ%ﬂr@rnk -haldalk®x ¢rorRs, Be, Ahd B, tdkBn §&7chRk With their bonded
o8 nb%dﬁﬁ%nts a gra- fn N c&rtain n(%&lnenfs eir bonde
carbgusi, forf, anldiOl[n@@l‘?ﬁl]lg that mrope i smbsﬁtuteﬁ loe thmatbwndcamlam atoms to

the foll ow n
formm SEYSHEHEP AR e B TiEAIOl Bt o saufdted Fiahl v at es.
and/ or esters thereof; wherein R represents
[0065]’1 d @9 e&&@géh{sxna@en@@qb fOCsadh beneRnbal dgeMted @WREubstituted C;-Cy

yano, or trihalonmethyl; 15 [0073] R2
am¥¥@ﬁﬁﬁgeﬁ%%xMﬁ@Qb@m@éﬁvﬂyhﬂﬁwa%abh occurrence hydrogen,

halogen cyano trihal omet hyl, | ower al koxy,

[006ﬁgr ! é;ﬁé f#?frgg gerrlldg‘i\{ Ar 3 ﬁsﬂﬂxé S Qi Bsalteh fbj\_;ver alk§1

or eac occurrence
[0074] In an enbodlnent mhen nis 1l R2is not
[006R} d Ro gameseats dndefpemdentliy 5§012:ac1b otdurieBecegrubsttstedar ennubistituted Ci-Cs

ﬂkyﬁgdroﬁyﬁéﬁ§g8ﬂglgﬁﬁ&%gfﬁgfﬁﬁﬂﬁggé gﬁ@&%hgg; exanpl es

of sul fonyl groups include trifluoronethylsulfonyl,

|p065pl@pﬁ}@dn%egoﬂggnxh&glfonyl groups. In certain
enbodlnents t he pharnaceutically acceptable salt is a

| eat e, hydrochlorlde or fumarate salt.
[0067] nis0,1,2,3,4o0r5; and

[0068] * represents a point of attachment.

[0069] In an embodiment, R; and R, represent independently hydrogen, lower alkyl, or

halogen. In an embodiment, R3 and R4 represent independently hydrogen or unsubstituted C;-

|
N

Y

*

Cs alkyl. In an embodiment, Q is . In an embodiment, Rsis substituted aryl; Re is

hydrogen; and A is H. In an embodiment, nis O or 1.

[0070] In an embodiment, Rs, R¢, and A, taken together with their bonded carbons, form an
aromatic ring, e.g., phenyl, naphthyl, diphenylmethyl, biaryl; that is optionally substituted on
the adjacent carbon atoms to form a bicyclic ring with a 5- or 6-membered unsaturated or

saturated ring such as
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WD 2009/ 032885 PCT/ US2008/ 075193 -15 [0075] In an

enbodi nent, the conpound has the follow ng fornula:
WOR)09/0328BMN N (111) including pharmaceuti cal | yPCT/US2008/075193

acceptabl e salts, solvates, and/or esters thereof; 5

wherein, X is halogen; R3 represents independently for

each occurrence hal ogen, cyano, or trihalonethyl; and

nis 1or 2. In certain enbed#nrents, the

pharmaceutically acceptable salt is a nuleate,

hydrochl prhde, ornEy narateNsQIt [QQZQ] In an

enbodi nmept othe cpnmpgund O O
5-((4- l oro o[ 2, pyrl -4-
yl am, peri, -yI) 1) -2 robe- pitrile

a pharnaceutbcally acecept abl e salt ~ 10 theré&of. [WO77]
I n an enbodi nent, the conpound is
[0073} ( (daf 6mbbdiorcot, iRi1 e}an[ —2CH3,d-ﬂﬂ,(C|H'ﬁ2db1nCl4 -In another embodiment, R, is

H, C PRl £ Ear 4ot s BEABICL s 6Pt Ct ek el o (159 For Cs alkyl

or ar?l'] e%miﬂh@hﬁ%ﬁ‘ tﬂuoio'ibﬁet?ﬂ bRgGhd RS nfay %@Wﬁken {03e@Br with the bonded
di ment, the subject is a haman. The conpound may

carb@tcs fadmthﬂ theap eformn yolohged riag. ilbe ngreep érmﬁﬁqve@hb@n Drrabstituted
n (}%f ﬁg . ély e su tl? ted or unsugséltuted

stralg’(t or drahoBag nd mat; be arsﬁbecﬁfd ab@bde 12;90nt] 2‘; 8, éﬂb@fﬂtarﬁ&ﬁcbr more.
In an enbodi nent, the node of adninistration of

In Cqﬂﬁ@ BhasbTeRSi 51s s & 4 of ht Iacatduembediplentighas H asciHr In certain
ent&?ﬁﬁgeAth; rectal, topical, intranuscular,
Intra-arterial, subcutaneous buccal, nasal, or direct
delivery to the liver. [0079] Anot her aspect of the
[0072hv émtn embodilnehe shet @ngponed hadkhe foltavaag fargude:
preventing fibrosis 20 of an organ of a subject,
conprising adm nistering to a subjec |n need t her eof
a therapeutically effective anou S
5-((4-(6-chlorothieno[2, 3-d] pyri! -4-yl am no) pi peri
e,

di n-1-yl)nmethyl)-2- fluorobenzo
3-((4-(6-chl orot hi eno[ 2, 3-d] pyr {m di n- 4-yl am no) pi peri

din-1- yI)nethyI)benzonltrlIeA:;ELa phar maceutical |y
1

alkyloor IO oafkpd nT}%eh ngknggh%rro%

acceptable salt thereof. In a odi nent, the WO
2009/ 032885 PCT/ US2008/ 075193 6 organ is the liver,
ki dney, or lung. In an enbodi nefif, the subject is a
human. In an enbodi ment (Pt ﬁ is a mal eate,
hydrochl ori de, or fumarate %flL:/J
N

n
including pharmaceutically acceptable salts, solvates, and/or esters thereof; wherein R;
represents independently for each occurrence halogen, lower alkyl, cyano, or trihalomethyl;
[0073] R, represents independently for each occurrence hydrogen, halogen, cyano,
trihalomethyl, lower alkoxy, carboxylate, amide, or a sulfonyl group; and n represents

independently for each occurrence 1 or 2.

[0074] In an embodiment, when n is 1, R, is not hydrogen, and when n is 2, both R, groups
are not hydrogen. Examples of amides include amido, N-methylamido and dimethylamido
groups; examples of sulfonyl groups include trifluoromethylsulfonyl, sulfonyl, and
methylsulfonyl groups. In certain embodiments, the pharmaceutically acceptable salt is a

maleate, hydrochloride, or fumarate salt.
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[ 0080] Anot her aspect of the invention relates to a
nmet hod of i nducing apoptosis of activated hepatic
wee@blo3ses cel I's in a subject, conprising adm nPGL/ER1008/075193
to a subject an effective amount of 5
5-((4-(6-chlorothieno[2,3-d] pyrimdin-4-yl am no) pi peri
di n-1-yl ) nmethyl)-2-fluorobenzonitrile,
3-((4-(6-chl orothieno[2, 3-d}p§ri m di n-4-yl am no)
pi peridin-1-yl)methyl)benzonitrile, or a
a C an

roo78) TAREEbbeifichd (BRI Ba Bt bl MR R 20 et
the salt is a nmaleate, hydrochloride, or funarate
salt. [0081] Another aspect of tggﬁ%nvention rel ates

to a nmethod of treating or pre F ng fibrosis 10
associated with hepatitis, co i ng adm nistering to
a subject in need thereof a herapeutically effective

amount of a compound of for | or a conposition
conprising a therapeuticall ffective anount of a

conpound of formula |, wheremm fornmula | is
represented by: R R6 Vn ANRA.NQRL R2 S NR3 15

(1) including pharmaceutical Ly acceptable salts,
sol vates, and/or esterg—the eo$; wherein [0082] R1
and R2 represent independ hydr ogen, | ower al kyl,

Cl- C6 cycl oal kyl or cycl oheteroal kyl, hal ogen,
hal o-substituted al kyl, -coddD-cCN, " -NH2, -NO2, -OH

supst | ' d VAP

4 i QRIS U B, QL
whereR9 Xais habogen;-FRYeprabandd inglépendenttyR8r berh@atkestire holbgen, cyano, or
il BIGHE,| Fh i B STOPHBAND I HASTSE A aCeptable salt i

rmﬂé%&%g@%&m&&&i%YhnﬁﬁmEXEROheteF°a|ky'3 wherein the
CA- cycl ohet eroal kyl conprises at | east one of 0, N

[007§L . ﬁ?‘: %rggxgbm efit B%géo%g}ﬁgﬂd %-&Z-(%?éggag@hl%é [25-d]pyrimidin-4-

roal Ky rises at
ylansnd) gipetidiheln ) sethgdt2efudobenzbaitigen a phiiiadeutidally acddiphble salt
-NO2, -OH, WD 2009/032885 PCT/ US2008/ 075193 -17 | ower
theregfy| | substituted | ower alkyl, substituted or
unsubstituted C -C6 cycl oal kyl or

[0077] In an embodiment, the compound is 3-((4-(6-chlorothieno[2,3-d]pyrimidin-4-

ylamino)piperidin-1-yl)methyl)benzonitrile or a pharmaceutically acceptable salt thereof.

[0078] In an embodiment, the subject is a mammal. In an embodiment, the subject is a
human. The compound may be administered in dosages as to be determined by one of skill in
the art or as described herein. In an embodiment, the compound of formula I is administered at
a dosage in the range of about 20 mg to about 1000 mg. In an embodiment, the mode of
administration of the compound is oral, intravenous, sublingual, ocular, transdermal, rectal,

topical, intramuscular, intra-arterial, subcutaneous, buccal, nasal, or direct delivery to the liver.

[0079] Another aspect of the invention relates to a method of treating or preventing fibrosis
of an organ of a subject, comprising administering to a subject in need thereof a therapeutically
effective amount of 5-((4-(6-chlorothieno[2,3-d]pyrimidin-4-ylamino)piperidin- 1-yl)methyl)-2-
fluorobenzonitrile, 3-((4-(6-chlorothieno[2,3-d]pyrimidin-4-ylamino)piperidin- 1-

yDmethyl)benzonitrile, or a pharmaceutically acceptable salt thereof. In an embodiment, the
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cycl ohet eroal kyl, substituted or unsubstituted aryl or
heteroaryl, R7, -COOR7, -CONHR7, - CON(R7)2, -OR7,
WO MiRP3288N( R7) 2, - R9- al koxy, - R9-hal oal kyl, aneCT/US2008/075193
- R9- hal oal koxy; [0084] R3 is H, halogen, -CN, -NH2,
| ower al kyl, R7, -OR7, -NHR7, -N(R7)2, or substituted
or 5 unsubstituted aryl or heteroaryl; [0085] R4 is
H, R7, or substituted or unsubstituted aryl or
heteroaryl; * * NNHNHN RS} RE R6 [0086] Qis * *

orgaifl] 1s*th:c; hé/f;]ro {q}(]ithQ dg%]lm@? %eﬁ%&ﬁ%&fnﬁlﬁg@&{b@ %paﬂﬁw :I}é an

embéﬂlktﬁht deldaBtif 4 makdtel Dydroclabhgd, or Auhatietsulted or
unsubstituted aryl or heteroaryl, R7, - 10 COORY?,

[0080%;}@5Pwp o@é?ne 1n@nt1w@%§§%§@e%7%ég@gﬁg§op%}g of activated

hepa@iB @teﬁatte%m@mtaogﬁ}ela@ ko ﬁEln% héhnifanded acs% @na?n effeRliM® &mount of
substituted or unsub i tuted unsat urated 5-

5- ((%Gﬁﬂ@ﬂ@@t@@l%&ﬁ@d@}yﬂmdm 41yﬁﬁgnmo)Paiesldbsl1yi)meﬁwlb2 fluorobenzonitrile,
L t { {
ST B R T ona S LB e b spagfe: or @

pharﬁlaéﬁﬁl@ﬂl}l&c@)tﬁbwsaﬁ teeoP! IrPa@hBsREBhDBRYGbjeEt i5 hMPman. In an
conprising at |east one het er oat om sel ected fromthe

embegiggpt. &erieltdt ¢ mglegte. bydinchlgridmgr frmagpfg selhe s ubst i t ut ed
ring conprises at |east one of hal ogen, -

[OOSIEIF%notMsaoect% thd Hl‘@%ﬁtlcﬂ Ilé}ﬁlt t5 HQﬁ?ettlllJ ifedjea 10%61;/?1%lfgﬁﬁng fibrosis

bstitute Unsubstltuted ary eter
assoeieDAth hePaINHREOMp OTNE Rﬁhﬁister%?tp a-siibjet, in nhdRthpeof a
theraﬁgutlczgﬁa e ectfvgkaérgpalllllnga K fin?q{g}%:lz? %r%@%{tioﬁscbmpﬁsing a
thera%@ﬁé&ﬂ? effE QIO Ak Qfﬁ@&drﬁ SunB S Edratuld £ vaREiPRRHuYa 1 is represented
substituted on the adjacent carbon atons to forma
by: bicyclic ring with a 5- or 6-nenbered unsaturated or
saturated ring; [0089] R7 represents independently for
each occurrence substituted or yhsupstituted Cl-C6
al kyl or C3-C6 cycl oal kyl or C3 Eycloheteroalkyl
WO 2009/ 032885 PCT/ US2008/ 07519%n -A18 [0090] R8 is
hydr ogen, hal ogen, CN, or aRgyb&tituted or
unsubstituted | ower al kyl Ry[0091] RO represents
i ndependently for each occ substituted or
unsubstituted Cl-C6 alRkyRen qﬂ\cs C6 cycl oal kyl ene
or C3-C6 cycl ohet eroal kyl eRe; 10082] A is hydrogen or
Cl-C6 al kyl; M

including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

[0082] R; and R, represent independently hydrogen, lower alkyl, C;-C¢ cycloalkyl or
cycloheteroalkyl, halogen, halo-substituted alkyl, -COOH, -CN, -NH, -NO,, -OH, substituted
or unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -CON(R7),, -OR7, -NHR7, -N(R7),
-Ry-alkoxy, -Ro-haloalkyl, or -Ro-haloalkoxy; or

[0083] R; and R, taken together with their bonded carbon atoms, form a substituted or
unsubstituted C4-C; cycloalkyl or cycloheteroalkyl; wherein the C4-C5 cycloheteroalkyl
comprises at least one of O, N or S, and the substituted C4-C; cycloalkyl or cycloheteroalkyl
comprises at least one substitutent selected from halogen, -COOH, -CN, -NH,, -NO,, -OH,



5[0093] nis 0, 1, 2, 3, 4 or 5; and [0094] *

represents a point of attachnent. [0095] In an
weerwodsasent, R and R2 represent independent!| yPCT/US2008/075193

hydrogen, | ower alkyl, or halogen. In an enbodi nent,

R3 and R4 represent independently hydrogen or

unsubstituted - C6 alkyl. In an enbodinent, Qis *

In an enbodi ment, R5 is substlivtuted aryl; R6 is 10

hydrogen; and Ais H In an enbodinent, nis 0 or 1.

lonbdd ' !
lower 3w b 54 RERE ARk B P TR MR 0BT, Scdyelopyt or
cycloheedroalk yigsuybhasupmioe uinkwatituyedagleptirirearsia Rt s COOR ¥ afOBHR 7, -
and/or_esters thereof; 15 wherein R represents
CON R pHirer i Ork aachskent r Bmbalonky bgeh. ki Bikoxy:
al kyl, cyano, or trihalonethyl; R2 represents
[008iNdRRENACRLIbYen| AN EAGN,, REFHEASGT RS, 1) QUAR,, -RAR OY&R substituted or
cyano, trihalonethyl, | ower alkoxy, carboxyl ate,
unsubstitded agrl oahetatdhyly| group; and n represents
i ndependently for each occurrence 1 or 2. WO
[0085% ;ﬂé ?g’nlélﬁ ?5, ot?%lésggﬁ%g (ﬁr{,] uglg}éti's%%uted a:ll'r%fl I)rol(l)e%e?rljarlyﬂ an
5-((4-(6-chlorothieno[ 2, 3-d] pyrimdin-4-
ylanino)gjperidLn-I-yl)nethyl)-g-fluorobgnzonitrile or
a pharnaleuticahly agcept ahl e ﬂﬁlt thqm&of. In an
enbodi y t mpound |
3-((4-(B-chl orot hi e P, 34d] pyri nj di n-4-ylJam no)
pi peridinl-y t hy beg itrife or R
[oosBhakyRceuti cal Ty accept abt e sal t= t hggeoft In an 5
enbodi nent, the organ is the [iver. In an enbodi nent,
the hepatitis is hepatitis C BRI EF DESCRI PTI ON OF
[008THE Re padRe e rrogosndeneg derdlythydeqsicas kalogea, 1(&3@QH: Ns-Nfp, -NO», -

y ' t @S So b1 [ [ )
SRR S5 AR 05 S0 o 8 o L Abfbary. v,
COGID, pPEONHR ;( SRN®R,) ¢ dDRAUNHRA, (NER) ),, {RIQAXx yFiRyiadoadk yl, or -Ro-

depicts the results of an assay neasuring apoptosis in
haloglkexX;®f ed rat activated 10 hepatic stellate cells
upon adm ni stration of spiperone (SP) or conpound A

[OOSQJE—P)%, Rs, and A taken together with their bonded carbons, form a substituted or

unsubstituted unsaturated 5- or 6-membered carbocyclic ring or a substituted or unsubstituted
saturated 5-, 6-, or 7-membered carbocyclic ring, wherein the carbocyclic ring may be a fused
biaryl ring or a heterocarbocyclic ring comprising at least one heteroatom selected from the
group consisting of O, N, S and P; and the substituted ring comprises at least one of halogen, -
COOH, -CN, -NH,, -NO,, -OH, lower alkyl, substituted lower alkyl, substituted or
unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -CON(R7),, -OR7, -NHR7, -N(R7),, -
Ro-alkoxy, —Ro-haloalkyl, or -Ro-haloalkoxy; or Rs, Rs, and A, taken together with their bonded
carbons, form an aromatic ring that is optionally substituted on the adjacent carbon atoms to

form a bicyclic ring with a 5- or 6-membered unsaturated or saturated ring;

[0089] Ry represents independently for each occurrence substituted or unsubstituted C;-Ce

alkyl or C3-C¢ cycloalkyl or C3-Cg cycloheteroalkyl;
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[0100] Figure 3 depicts the results of an assay
nmeasuring apoptosis in activated rat activated
whepansssstel | ate cel |l s upon admi ni strati on of PCT/US2008/075193
spi perone (SP) or conmpound A (EP). [0101] Figure 4
depicts the results of an assay neasuring apoptosis in
activated rat activated hepatic stellate cells upon
adm ni stration of spiperone-(&P) or conpound A (EP).
15 [0102] Figure 5 depicts the results of an assay
a Y
009 R R RAP RS, O BEh AN ER TR Ak BB SR
(EP) [0103] Fi gure 6 depicts the results of an assa
[009iE aRy répmesents Olplieq)smckntlyl factaclv at@drehcmnsubstitated | dr ahﬁlbseﬂutesl Ci-Cs
d tlon 0 rone (SP) or conmpound A
alky]@E‘P?ra gliﬁﬁ‘j &E‘i‘eeor ﬁéf)? DefalkdEmyit s of an assay
nmeasuri ng Caspase 3/7 activity in rat activated 20
[009BFp@Iis%y§fogH1 8t €,-cghlkg1;upon admi ni stration of conpound
A, conpared to untreated cells or cells treated with
vehicle. [0105] Figure 8 depicts the results of a
[0093} uays febudihgr T:H@dactivity of compound A agai nst
l'iver |esions induced by nonocrotaline (MCT). [0106]
gur, ts of a study neasuring the
I:009E'!:t|v ]%“%’ (%%35% a&ﬁggélnst 25 lung | esions
|nduced by nnnocrotallne (MCT). WO 2009/ 032885
[00991:T/IIU$2 @mB«Scﬁﬁﬂéme B, an@®; f€piOEht iRilgnendertly IdfdmgcnsloWhealkyl or

haloféia b drhebodtghs B afT B Forifakinerersandu st ApEmibstituted Cr-
nnnocrotallne (MCT). [90108] Figure 11 depicts the
results of a study neaﬁuring the activity of conpound

A on |iver and |ung[pathol ogy, including |esions and
necr osi s i nduced usi nocrotaline. The top 5

panel s are sanples of |ung tissue, while the bottom
Cs alighdnsngnbodangited inf Ti vdn aniesbodimeDETRNIs EDstituted aryl; Ry is

ol Sl SRR T Loires an

particularly described with reference to the

[0096F C dirp@Byibogm@h e e@npdindd AS the €6llodwdhg Fointulle cl ai ns.
It wll be understood that particul ar enbodi nents
descri bed herein are shown by way of illustration 10

and not as limtations of the i éé%ﬁion. The principa
features of this invention can|b Jenpl oyed in various
enbodi nents w t hout departing/ii§;1the scope of the
invention. Al parts and perlcentages are by wei ght
unl ess ot herwi se specified. initions [0110] For

conveni ence, certain terns Used in the specification,
exanpl es, and appended

(Ri) y
)

n
including pharmaceutically acceptable salts, solvates, and/or esters thereof;
wherein R represents independently for each occurrence halogen, lower alkyl, cyano, or
trihalomethyl; R, represents independently for each occurrence hydrogen, halogen, cyano,
trihalomethyl, lower alkoxy, carboxylate, amide, or a sulfonyl group; and n represents

independently for each occurrence 1 or 2.
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15 clains are collected here. [0111] "5-HT receptor

nmodul at or™ or "5-HT nodul ator"” includes conpounds
whawomspses f ect at the 5-HT1l, 5-HT2, 5-HT3, 5-KIEUS2008/075193

5-HT5, 5-HT6 or 5-HI7 receptors, including the

subtypes of each receptor type, such as 5-HT1A, B, C

D, Eor F, 5-HT2A, B or c; and 5-HI5A or B. 5-HT

nodul ators rmay be agonists;lﬁartial agoni sts or

antagoni sts. 20 [0112] "Treating", includes any

009] | Fhye R0, P4 TR RO By B

ylanﬁlm)ﬁipbnd)lln 1-gli)siethsB;2- ﬂu&obd&bmtﬂ]b(br a[pﬁﬂ.ﬂ:rﬁiceutkiakly ladceptable salt

therri-lggf1 (r:{égu%ﬁe?m ok u%r%ta&rg)gglnég% (? chloégﬁ%% 2, eg]mﬁlmldm 4-ylamino)
plpeﬁﬁlﬂplygl)m Z}ﬁi;)enzgl%@rtl%lor alf)ﬁéﬁﬁaceﬁfogh aec g&ﬁ)l@ saltR¥oF: Tn an
, nched- chai n “al kyl groups , 1 sopropyl,
embodimient theydrgar is dluliyer, In soanyéddimenty diedapktytis i§ bepptitis C.
alicyclic) groups 25 (e.g., cyclopropyl, cyclopentyl,

CUbstitut et cﬁﬁlﬁeﬁ’é%b&lﬁﬁﬁéwhﬁ%@ﬁ?ﬁ%

f.urt her includes

bstitute r
[009gjJ j“flgurﬁ rlef?ﬁ t%ﬁép ér% ﬁ%lgéarbz}(s?@/ easyfipg 6@%051%{% qct}yatgﬁl rat activated
hepaBB QR RAR NS ABRARS ST pRRRNe RSPPJr%onMQﬁ@Q%EW n
backbone carbon atons. In certain enbodi nents,
strai ght chain or branched WO 2009/ 032885
[0099LCT Figgsne @816@%81@3 resumOf:ﬁaaSﬁa}ameuﬂhagp@pt&Smm detvwded rat activated
hepa%ﬁ sgﬁateég o adml%lsgaﬁt%: hor s (:‘rOn)g (S%) J comlpfggré)(% é%('ﬁgggr;
four or fewer. Likew se, preferred cycl oal kyl s have
[0100] oFigieSedepirteihg idsuttaobanasaiyimasufing Apoptodis mGactivated rat activated
structure, and nore preferably have five or six
hepagig stslite ceiis s W@S&W&f&rﬁ@eroneﬁ@s@r opPenyts EPkyl
groups containing one to six carbon 5 atons. [0114]
et {
[OIO%T' kﬁﬁiﬂ@aéln%lpﬁlsﬁutgg?%sfigi ggﬁ‘ﬂaéjsg?m@%hn% gﬁgﬁ;fbst%e irn %Fl@ged rart] activated
hepatie ket atetcollailipopl admonietrites dfapiparpns (BB értceerposnd HEREI ng
a hydrogen on one or nore carbons of the hydrocarbon
nts._can include for e

01027 ¢ SRR SRR R R L Fu D b P s  human

stellak ks, upah kymyistraaiok Y egibOGRY (SP)1P camisyliaa hBPy | oxy,
anrnocarbonyl al kyl am nocar bonyl ,

kylanrnocarbonyl al kyl sul finyl, alkylthio,
[0105] k)F 1gqfe(§dj§:pmgﬁp resphﬁ etat %g()ymg{lsgrma @Wﬁtqaﬁl%ln activated human

stell%%n X%lgsq{(ﬁiéig%%ihgu&b)( ﬁ%@@ﬁ?ﬂoﬁ&’%@ ot X#g&(&ﬂ&?ﬁﬁy' oxy,

ng a m no, aryl am no,
di aryl am no, and al kyl aryl am no), acylam no
[0104] ndligutierTglepidtythe aesotinyl @nmssay maasyriog Caspmyé éﬂr agbyity in rat activated

hepefge B Ry st eopony HAB T R osgsomRaisb R ] Ginessigd cqi or el

treatéy GhtRakigeey! , acet ami de, al kyl acet am de,
cycloalkylacetanide, am ne, cycl oam ne,

[0105] Figure 8 depicts the results of a study measuring the activity of compound A against

liver lesions induced by monocrotaline (MCT).

[0106] Figure 9 depicts the results of a study measuring the activity of compound A against

lung lesions induced by monocrotaline (MCT).
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heterocycl yl, hydroxyl, nitro, phosphate, phosphonato,
phosphi nat o, sulfates, sulfonato, sulfanoyl,

waenoplegadsy| , sul fonami do, trifluoronethyl, al kpCEDS1008/075193
or an aromatic or heteroaromatic noiety, or any other
substituent or its equival ent disclosed herein.
Cycl oal kyl s can be further substituted, e.g., with
t he substituents described héfein and or their
equi val ents known in the 20 art. An "alkylaryl" or an

- r . " .
[OIOZE. g‘{lé’“’ﬂe ll'? ?ﬁ:‘syt%l{@] f'eisﬁfg%giln%%/‘cijsl)?fﬁgﬁskh&gtt}fedac&%{ﬂPn&hrﬁ%}eﬁléld A against
livertfiteoss that Whlﬂlnﬂﬁceﬂfusn@tmmaicrcaﬂdleqmpr al amino acids.

[0115] A "substituted" noiety is non- Iiniting as to

e e Qf substituent.. As used herein,
010§ 15 S g ad b i ST 4 S BFesBNS Uishyiogf compound A on
liver'@l @ﬁﬂgep%tm nli},ﬁfe%bﬁs arﬁfne%mélsqg@ﬁc\éalu@ﬁg n%ﬁlom@amle The top
in thé art. 70116] "Aryl" includes groups wt
pane@(ajqaamp;lr:i of, luhg tbsudi whjilesthe Hnto-paeets ereessdmples of liver tissue.
"unconj ugated", or single-ring, aromatic groups that

T e AR CRlPtoN S RERTE.|

[0109]n€e TaE GemdlireCand Gtfer de@iarmItl&eslnoént@hwbﬂlglbazujb&nbﬂaqiaudﬁlaﬂy
benzene, phenyl, benzoxazol e, benzthiazo

deschbety w{th ]rf[f&ressff‘dﬁOd%P@onwaw% grawieg fwémomd O%yv ths cdaims. It will

L

and tatiaa }:ifﬂietlommfrtha ﬂivemth:ny r’]&mqirmplpak&zmlr@ of itlsi® mmmdmecan be

yri di ne, azine, . pyridazine, and. :
empl%y?fﬁ H Virioub ¢ haé fl%@fswﬂ ut geraf i R ghe RRS ?@ﬁhﬁw&flwm- All parts
and é}é:én%%%§ af@ﬂ;”v&ﬁﬁtldnﬁfes@()merwigé QHRFFiede- 9., tricyclic,

icyclihc, e’ g., naphthal ene, benzoxazol e,

benzodloxazole benzot hi azol e, benzoi m dazol e,
lkﬁwénzbthiophene, met hyl enedi oxyphenyl, qui noli ne,

i soqui noline, napthridine, 5 indole, benzofuran,
[Ollﬂhr iFnecortyenizenéeu cenin temz aput innikg specificadel, exampgles, fhd appended

havi ng heteroatons in the ring structure
CMHW% e& ??%ih?%ferred to as "aryl heterocycles”,
"heterocycles,"” "heteroaryls" or "het er oar omat i cs”

[011Te “BIFPMRdckfiof MBgulaR” BE“SHIPShoduldteet 1ﬁélu&l{%@:oﬁfpoﬁﬁ1{s%avmg effect at
ring ﬁpSltlonS wi th such substituents as descri bed

the SaHEEué ds S 01s.exHipleH Thatddent S%Wrrm@ptors alllqwiwg the subtypes of
al k rbo 0Xx ryl car bony. al kox

cach R DR S R s g Tt B Y ) Y £ S HT modulators

may @b lagdnam; el hgemibts opdirdhdonliisadn nocar bonyl

alkenylaninocarbonyl al kyl car bonyl , arylcarbonyl,
ral kyl carbon alken | car bonyl alkox car bon
[0115h; na%fér%nw ¥udemw§ %/ﬁtxfc&r]é’éﬁ’?wng’ fﬂ%@;yaﬁam uldtirig, or eliminating,

that &Qﬂ%ﬂ%ﬁ& &’A?Ré]%f {Pl%tc%}ndlﬁbﬂﬁr}ﬁseaééﬂd{&%}rcfek ned, udi ng
al kyl' am no,” di al kyl amino, arylam no, diarylamn no, and

alkylarylan1no) acyl am no (including '
[01 1&] kyAdigi btmyuldam'; aterated raiaphmctgmnmsamcwdlng@ana@mﬁgmm alkql1 groups
(e.8. USSP Lty R DSy Buey1 iRy, Skl Mgy
e.g. Ut yI, ethy propy utyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl), branched-chain
alkyl groups (e.g., isopropyl, tert-butyl, isobutyl, isoamyl), cycloalkyl (e.g., alicyclic) groups
(e.g., cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl), alkyl substituted
cycloalkyl groups, and cycloalkyl substituted alkyl groups. “Alkyl” further includes alkyl
groups which have oxygen, nitrogen, sulfur or phosphorous atoms replacing one or more

hydrocarbon backbone carbon atoms. In certain embodiments, a straight chain or branched
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15 alkylthio, arylthio, thiocarboxylate, sulfates,

al kyl sul finyl, sulfonato, sulfanoyl, sulfonam do,
W@2aop03288% i f | uor omet hyl , cyano, azi do, het er ocRCI/YE2008/075193

al kylaryl, or an aromatic or heteroaromatic noiety,

or any ot her substituent disclosed herein or its

equi valent. Aryl groups can also be fused or bridged

with alicyclic or heterocycl2t-rings which are not

aromatic so as to forma nmulticyclic system(e.g.

: i N. ' 117]
caid 6 o R S8 SEHENER 3R L) KR i, -
for blrz&mgédlchiilild passbiel refesbbsiout of feaser.t Dikewise apréfen®d cycloalkyls have
rombtg}??g rt(l) 21% t gag%plglg tnt %#gg:r@%%}tugt:u%e g{],ci Ll%?qi}%qe nzggg galflvbel five or six

carbSils! ﬁ'tlgéqltmg3§ﬁicﬂlr@| 4‘@{1@' ? 19519%1@53211&3% >ggou s%BHt%ﬁﬁﬁllg one to six carbon
propenyl, but enyl ,” pent enyl nQJ hept enyl ,

atonmsct enyl , nonenyl , decenyl) branched chaln al kenyl
gr oups, cycloalkenyl (e.qg., alicyclic) groups (e.g.,

[011@//0"[21%%%{%2‘“ |y1” a %ln%ﬁ%q{é%ﬁg%) hnsal.%ﬁg]/tlu e %gﬁfl”’ 5‘substituted alkyls”,

the 1St SF bv‘hiﬂh&@fe@é/@)' Ml lkesidtles HaGip %ubs@ﬂ@n%ﬁ@ﬂ)l@@lhg}ﬂhydfbrgen on one or
cycloalkenyl substituted al kenyl groups. The term

more qarkema hef yideaRarbanrher kiense. SHB R gPaan inghideHor example,

T s

alkyllcﬁlrbeﬁylbﬁy mnﬁﬁmwdmnfaﬂcylmlﬁbcfaalb@m d‘lteilﬁyllmﬂfocbﬂbaﬁﬁhﬁﬁylsulfmyl

al kenyl ?rou has six or fewer carbon atons in
alkyliﬂiug %5&1%%@% dhiocatboxgdate.Gyrylhie.aryrirbemd; Hylcetbogplogy
arle@Ea@?@ggnﬂ? %rrne 11('13}:1%)(;‘11g%1 Kﬂ’(yl gréon Qﬂv%‘g%lélg?’g%‘l }3%%1% RfarlyBnino, and
alky]@fyfﬁmmm%ylﬁﬁﬁwﬁnclu(ﬂﬁg a]lkglmrbonyllahmncr aryla:vgb«styﬂam:chel;rbamoyl and

ureic) a1, BRifp Ao e Do iat - 80 el ep UL Halilhoxy.

cyclGHIIAI® a‘é&ﬁﬁﬁien hIRGlabMBmidR, ?c%oa@l%ﬁ&fhnﬁﬁ@ MBnind, Q@ él%]lmiﬂée
term “al kenyl * al'so includes both "unsubstitu

hete@pkcénlyhsdroayidnﬂ@uﬂmsphm adiospiiokaryphosphinite. $Uéﬁat€@rSUdenatO

whi ¢ch fer aIk nnlet substit
sulf%oalﬁ’ g}}{fﬁgﬁﬁf éul (g ) H%]horBWS hgf ﬂ%rﬁgg}]%ya?rb%rgpﬁgﬁ OF Reteroaromatic
moiddRAGF AN eth@am@ntuaﬁwfsts eQuichleBUASI bdet @BEcSn. CATC1bAIRYIN Eh be further
for exanple, al ro%g al kynyl groups, hal ogens,
§(Cy‘1

substitpgado g1 ng1 thy p@ypgy@ﬁw ibed Apseincandyy 1bgwuvalents known in the

k b o) r ;
o A IEREPN By P TR RO Lo G B! e
phengiméetbglabloiy)., ﬂlklyy’l Aga m@l@écfithélyllde chains of natural and unnatural amino
, dlalkylanlnocarbonyl al kyl t hi ocar bonyl, al koxyl,
acidphosphat e, phosphonato, phosphi nat o, cyano, am no
(i ncluding 10 al kyl am no, di al kyl am no, aryl am no,
[01 lg ary t ABitRGed BREi# i@ﬂoﬁ[ﬁﬂuﬁﬁg 800 tha eYeATsMiXtitnE! Nghﬁg herein, a
al kyl carbonyl anmi no, aryl carbonyl am no, carbanoyl and
subsutueqnd u)cludamamy oies, orimomehemighf g igtigd disclagedyherdn,@r any equivalent
K %V% t hi ocar boxyl ate, sulfates, alkylsulfinyl,
no%ﬂl ﬁﬁ? sul famoyl, sul fonam do, nitro,
trlfluoronethyl, cyano, azido, heterocyclyl,
[0118] Kylaay1y inch@des @foupk @t drémSticityeineluaaip0fraint ©-membered

“unconjugated”, or single-ring, aromatic groups that may include from zero to four
heteroatoms, as well as “conjugated”, or multicyclic, systems with at least one aromatic ring.
Examples of aryl groups include benzene, phenyl, benzoxazole, benzthiazole,

benzo[d][1,3]dioxole, naphthyl, quinolinyl, pyrrole, furan, thiophene, thiazole, isothiazole,
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noi ety. 15 [0119] "Al kynyl" includes unsaturated
al i phatic groups anal ogous in |l ength and possible
WG pen32883 i on to the al kyl s descri bed above, bRET/WKL100$1075193
contain at |east one triple bond. For exanple,
"al kynyl " includes straight-chain al kynyl groups
(e.g., ethynyl, propynyl, butynyl, pentynyl, hexynyl,
heptynyl , octynyl, nonynyl, -d2eynyl), branched-chain
al kynyl groups, and cycloal kyl or cycl oal kenyl
- [ T " funt :
1m1d|§ingg? tthﬁ%ﬁ«%%et%zé%%ra%{l% &%22%%3?%%&% XS éj?\tlmﬁg I%yrnéiféré{l],, Iﬂﬁ‘gzme,
pyridazlnepandogyriphid e hardatis 1iké. OR®rtegpbac theger@mEargl’” indtdes multicyclic aryl
hydr ocar bon backbone carbons. In certain enbodlnents
grougd. gt drg¥ YR ICCHaY S of o naphEAEic hﬁi%@xa%qlwﬁwo disraeqe hsazothiazole,
benzBlrfia@fold BURLorGBERAE, ALATREdIol CHBRNE el RoGuinolfree; bthridi
- or1 stor ai gh tO ch g %n 0 };}%Fgﬂc ed cﬁal ﬁ?ﬂmo E@p rieme,
1ndoteeb¢nzbﬁﬁa10®hnn¢1 dzlenlz:lﬁsraal de;lngpungamxpsdqimmeangegtryh@noup@ having
si x _car The

hetelioat(?lnﬁdg oebréq%strq(jrrﬁ,g% %efgrr&?}@{tsmar r]ilf'{}é:r(;/cyclesl’ Sﬁeterocycles

« heter@éﬁ?ﬁst’ ot UkR8koadhiayiBy1 SF he afr(li}ﬁatica{‘iﬁgecfan(ﬁe s%étﬁﬁ‘teﬂ af &lcSortrRore ring
al kynyl noieties havi ng substituents replacing a

positigngrvogfernch nulpstitueots aygescrippd abws pofer b&@k}ﬂeﬁwlwnblmdroxyl alkoxy,

Such stltuen S ca f ude for.ex

p%lcar WO)W kox&car Onﬁ/a xggel’lg{loxyﬁargo%/xo y, carboxylate

alkyh#oph glasiRoRi focrbony, Mfaﬂé}ﬂzilﬂﬂﬁ%ﬁkﬂ(ynyl adukdwymﬁﬁmmdr@xy :
onycarbonyloxy, car boxyl at e, al kyl car bonyl, 30
alky]gp%épggr g@y}ﬂa{bona @Wl@égﬂr mlke@a{qq@@ay]b@,]ﬂgy{(ycarbonyl ammocarbonyl

o 0 LTSRS 9000515 390 ) g ke

diallgldnoixy, arylphmep datr@ amirteo siph ﬂh@]taﬁyl arpimos ;ahylamﬁrm (mzymhmg

am no (includin al kyl am dlal a yl am no
alky]&?@r)wla%% aryieig gb iég‘ﬂ“ﬁ? yﬂa J; 1d§bn ad IPP rﬂé‘i‘l{}%h Sifhydryl,
alkyRhiBY. Ar?ﬁl’h@ oﬂﬂchgmoQﬁateaELMfa?é%r Qﬁgﬁﬂﬂ% 1 Qulf(ﬁﬁfob @Wﬁoﬁ NQiifonamido,

urel do), amdino,” 1 mno, al kyl't hi
nltroaﬁﬂuommthylhcymlar dradoy lhattegacyslul fabkty@yl at kryzhlsmlaﬁc nthteroaromatlc

ul f onat ann sul.f onam do,

moi Yi% ALY P@'ﬁ’éf“ﬁv 1tuela:§/}Jé${:(l)oseg%Flagl orﬁgteg}naféllpg y,i\ryl groups can also be
fuse@bﬂ‘bﬁ@eﬁ'wﬁl&fh ?ﬂl@é&fé@etrb@/cﬁé i8¢ ®hRAMARItiafom AR Bta¥ to form a

[0121] Unl ess the nunber "of carbons is otherw se
multgyyeldg fyistean (¢4 ogesplinamephylenedidxydeenyln al kyl group, as

defi ned above, but having fromone to ten, nore

ef. | i -

[0119 %ﬁlﬁe@kz tl{l{llg L?ﬁlglgat{ll%té% ffﬁ’ph?tﬁ% grgpps %1%13%5}1% fv?\}e}?ﬁg?th and possible
subsaiuklyiﬁlyd the s dﬁﬁﬂhlﬁbdl szlgé st bt contin holeas yaepbdbwhle Borad. For

carbon atons. "Acyl " includes conpounds and

cxamgle.dhg t@gmmﬁkkewlé b‘}?ﬂ%ﬂeﬁ Sttrﬁéh%fé‘;ﬂn Hegivt groupeigzoctheryt. prgpenyl,
butegﬂ %Eﬁ%ﬂ\x}] Bl %ﬁﬁo?gk’@?dnﬁ%ﬁkl déd%ﬁ&ll)' 45 2n@EY chain alkenyl

ere droge
groups, cycloalkenyl (e.g., ahcychc) groups (e.g., cyclopropenyl cyclopentenyl, cyclohexenyl,

alkyfg:raﬁ%%lylox

cycloheptenyl, cyclooctenyl), alkyl or alkenyl substituted cycloalkenyl groups, and cycloalkyl
or cycloalkenyl substituted alkenyl groups. The term “alkenyl” further includes alkenyl groups
which include oxygen, nitrogen, sulfur or phosphorous atoms replacing one or more
hydrocarbon backbone carbons. In certain embodiments, a straight chain or branched chain
alkenyl group has six or fewer carbon atoms in its backbone (e.g., C,-Cq for straight chain, Cs-

Cs for branched chain.) Likewise, cycloalkenyl groups may have from three to eight carbon
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atons are replaced by for exanple, alkyl groups,
al kynyl groups, hal ogens, hydroxyl, al kyl carbonyl oxy,
w@eoobo3skoONYyl oxy, al koxycar bonyl oxy, PCT/US2008/075193
aryl oxycar bonyl oxy, carboxylate, 15 al kyl carbonyl,
aryl carbonyl, al koxycarbonyl, am nocar bonyl,
al kyl am nocar bonyl, di al kyl am nocar bonyl ,
al kyl t hi ocar bonyl, al koxyl, -phesphate, phosphonat o,
phosphi nato, ami no (including alkylamn no,
atomqI lF%r as?nﬁlﬁto %g@ﬁ&?rpregérg{ly I}]lg?gu@?en%lasqg carbons in the ring structure.
The &Inlny‘IOaalréb wmmmenylag"rymps&bbanyhgmmm, six edrbamgmsand
ureido) am dino, imno, sulfhydryl, aIkyIthio,

[01 lg{” f hlé‘%)rgl L %C]g’ﬁgm%clgéesslmsﬂ% L&%tﬁg%}é uted, k%;a%ﬂls’r ailnrglwshbstituted
alkeﬁﬁé f tHéQEt@éf%tf Wtich CHRNEQ, al@éﬂyﬂ&méﬁ%ﬁ RAAEY Sl¥lituents replacing a
kylaryl, or an aromatic or heteroaromatic noiety.
hydrpg)enz@y ofeAgyhemhpdrocirheh hadkbonpiaboregombe Smmswatltaelytls can include,
noi ety Is bonded.to.an anin ro
for F Ry 1k R L ek arn iy Fsethe. B arp EapsiaTRaions
arylcaeioRgIRy! al%b@cb!ﬂb@hﬁ@xy,gﬁﬁbi@ﬁoar@)@ﬂo@% %}box&[d%’ |a1'kylcarbony1
i ncl udes conpounds and noieties with an ary

arylqgghoayb alkerrrtareonybiagtigocapgmit atkylamipegasennyl. dgaflbxlammocarbonyl

alkyl%%‘%k@rﬁrl o%%?z@?%%?%{h?{épﬁ%gg%g(? é)ggﬁg%rla%a 99&)\/ amino (including

alkleﬁMdJﬁZﬂ?lOﬁArﬁiZﬁlQ@lamlﬁcS dif3iR0]ind, Anl @K{)ybdryl};{huno) acylammo (including
| kyl am noal kyl " and "t hi gal koxyal kyl " i ncl ude al ky
alky]gﬁ@eﬁglamgso aﬁyé@e‘?q%aan%dr@@anmi %lrfl ‘FrﬁldPPré‘mehﬁEJ igjgo Yulfhydryl,

alky Xgﬁ }thlg' &[&Q%éﬂﬁtes Hllf s, Qk? lfﬁl?P lsﬁ%tﬁg) Qﬁl?an%yl "RfifSnamido,

ydrotarbon backbone carbon a
nitronirtfhoganetbyl, sydnbuazidat, d’lﬂ%roc&élsz@]kdeI?l beatlmu’baiat«lonyheteroaromatlc
i ncl udes substituted and unsubstituted al kyl, al kenyl,
moietyq al kynyl 5 groups covalently linked to an oxygen
atom Exanpl es of al koxy groups include nethoxy,

[0119] hoXYieyn! {BQHélQ@é/s'Lﬁﬁéé(turd@é’d)ﬂ%}(mc Qﬂéﬁﬁ%ﬁhalcﬁ};@ﬂs REBh &K ¥ind possible
groups. nzqes of substifuted al kox roups I ncl ude

Sub8hmt1@gé?1ﬁlpéﬂ< dessaybagrabaps bUtI'WblchICF@@t%yl @d@ﬂap@ledanleﬂz@nd For

bsI ted y
exanﬁ) dp\r'l\%é(eglsg %ﬁ{zé}aénar %1}?? rouys? %{ yf:thgnl%l %%Pg% butynyl,
pent;’ziiyk %yy@ﬂbﬁpy&@cht@w |n©Ky1£}a,rdw§h1y§}lp)bYancﬁéH &Qa)ﬁy hi&y Ryl groups, and
yl car bonyl, yl car baony 10 a|kOXéFarbO

cycl%lllfﬁ@é SY9eH nyl élpl:;@&}{uéqﬁ q{]éypa/;l gwp The term alkynyl" further includes
alky%ﬂ%lr&ﬁ;s qlglflﬂ %ﬁlo}{ trog@tll lﬁﬁ i r%%glﬁl%%ﬂs atorfiy &ﬁ]ﬁ% (I)l’g one or more

nat I'nat'o, cyano,
hydr()canbcbn,ﬂnhckgom daylimlm th;ertadl eihlkqdlmﬂnts,m, stenighit ahdinor branched chain

S amne i allglaryan pol acam e (1neludine .
Cs fd%rb%ﬂéﬁéd IR I RO e rth PN, %ﬂhﬁd&’ drivhyl gr@vbﬂ%ydohﬁ'nﬁng two to six carbon
arylthio, thiocarboxylate, sulfatés] alKylsulfinyl,

atomsul f onat o, sul fanoyl, sulfonam do,

[0120] The term “alkynyl” also includes both “unsubstituted alkynyls” and “substituted
alkynyls”, the latter of which refers to alkynyl moieties having substituents replacing a
hydrogen on one or more hydrocarbon backbone carbon atoms. Such substituents can include,
for example, alkyl groups, alkynyl groups, halogens, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
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15 nitro, trifluoronethyl, cyano, azido, heterocyclyl,
al kylaryl, or an aromatic or heteroaromatic noieties.
wE2@a082885 of hal ogen substituted al koxy groupsPCHUB2008075193
but are not Iimted to, fluoronethoxy,
di f 1 uor omet hoxy, trifluoronethoxy, chloronethoxy,
di chl oronet hoxy, and trichloronethoxy. [0127] The
ternms "heterocyclyl"™ or "heté@#ecyclic group” include
closed ring structures, e.g., 20 3- to 10-, or 4- to
h Iy
ey (BRSO IR SR, B BB, i (etuing
alkylansad, ldll[z&]tﬁﬂinﬂm)danymmud,ehmyrahﬁhd) dind alk ybur pllaaiiey), acylamino (including
t hi ol ane, ridin pi perizin hol i ne,

alky]cg@pgﬂé@mq g %ql%ong n%,Sca%qya?%W@giD g"%mdlno imino, sulthydryl,
alkylﬁlﬂ)rﬁkrltﬂb ntﬂ[b%§rbo§ﬂla{ea£[ﬁfatessMl{%l@ﬁ‘lﬁ% 1, %ﬂ@ontanﬁ shlfdtfo lTﬁ@fonamldo

terocyclic ring can be subs ituted at one or
nitropggluoranghy, ¢yrnosamdo, betesiciytlyb ntkylagl, descaoatc abhnta,oaromatlc
as for exanple, hal ogen, hydroxyl, alkyl carbonyl oxy,
MOI% 4ry| car bonyl oxy, al koxycar bonyl oxy,
aryl oxycar bonyl oxy, carboxyl ate, al kyl carbonyl,
[0128] kexy&aikonithber 3PTABERI 1D Ohgtwis@bietlflei ﬂ@@ébﬂﬁy'll”,mcludes an alkyl
alkox¥ phosphat e, phosphonat o, phosphlnato cyano,
grouppasisisTippchahayai vy having froanPedto teil. anary PeateTAblY feany pagrorfd, carbon
n al [.am:n Q
atOrrgiuﬁ({:t%( L%pr Re Ttaﬂ:ﬂjr% ; %,Iéw)? 51¥< ’ 12(% yl %/?r/ %lﬁﬂﬂl))ff alﬁ%wﬁ:oc’ham lengths of,
ﬁnegahpanmykaﬂmdanunﬁldo) an1d|no, i mno, sulfhydryl,
aIkyIthio aryl t hio, thiocarboxylate sul f at es,
[0122 6%?%9%311]&3 anggﬁqulj%t?egﬁzg{'g} wn%}:l)t}% acy} radjgal (CH3CO-) or
Ok 0
: Ca‘%‘é%‘%‘é%%oasa‘%%%%& SBY TR T 10t WRREGRIASRAER e yarogen
atomgrare’ teplao@hbbfmyzkamplcl dbdsgrogrpaispod gamps nwlegengdyvitvixgh

ontai.n a c onnegt ed th.a double b
aky EGRpRYO 5 0TS RECR ot s 9 RS piRaD 168 Barboxytate
alkylé@fﬁ@ﬁyln@l@kﬁfbml @.Ildo@?ca\ﬂﬂiﬁlﬁlh 2&RAGAHbN: ?D aH&&Yz@ﬁHo&@Mﬁlﬁ
two different carbon atons or eroat ons. For

dmﬂ@i@awpo@rbqﬂyé aﬂl@ltﬂﬂqcmouﬂleglkwwlkmma@Iphowhﬂnat@hphosphinato amino

(1nc1u§1n§|ae Hizi?m%go(ﬁ z&k%lla{n %m%lggélalsrhawm 1an%ra(i)k}rfarylammo) acylamino

(mCIG&DMQ |aB<rj'Ida)fodii§)Iadﬁﬁlo ta@yléd”tbbﬂ}&z[mﬁhb katrbgi@d and hED)] arfﬁlﬂﬁlo imino,
ester” includes conpounds and noieties whic

Sulﬂwémlaaﬂﬁylﬁnwmﬁﬁo dhiogarbeperlate ot fates t?éladaﬂ%ylawl@%wewlfamoyl
sulfﬁl%&moqu tﬂﬁsuol?&ﬁgtﬁg efqptob £2i¢& g&%ﬁ‘}&lg‘?yc I%gp ¥k an aromatic or

gr oup. term"e |nc Xy groups
hetemamimagis naetgoxycar bonyl , ethoxycarbonyl 10

pr opoxycar bonyl , but oxycarbonyl , pentoxycarbonyl, etc.

e.al kyl , alken or..a ny.l . are as, defined.
012305, Besbing? nghdesraiir Sy vl eGSOt anagino eroup.
For &QAthp@ i1t i8S intidel alk9Rh Aol yRmttd, hklcabiPlamino, carbamoyl and ureido

groups.

[0124] “Aroyl” includes compounds and moieties with an aryl or heteroaromatic moiety
bound to a carbonyl group. Examples of aroyl groups include phenylcarboxy, naphthyl

carboxy, etc.
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bonded to two different carbon or heteroatons.
Exanpl es of thioethers include, but are not |imted

wo 00al0kasB3 oal kyl s, al kt hi oal kenyl s, and PCT/US2008/075193
al kt hi oal kynyl s. The term "al kt hi oal kyl s i nclude 15
conpounds wth an al kyl, al kenyl, or al kynyl group
bonded to a sulfur atomwhich is bonded to an al kyl
group. Sinilarly, the term "&bkt hi oal kenyl s" and
al kt hi oal kynyl s” refer to compounds or noieties

el 1KYy, » O up,

[012?@ ?\'1 Qlk?a i oArlr%%\%!nhﬁ)gMng aglovﬂll‘lgéi?%%yag{ﬁ et u‘?ie Q&Rfjgl%ups as
descﬁbé@z[bdve,gwlﬁlu]p furfHei 8R]udEhe ygar, ritfdayel bosfur @fomshypﬂﬁ(‘mg lofie or more

i nc] udes groups with an -CH or -0-. 20 [0133 The term
hydrofrEb FLRITKOPIFCAMRAES PN E S rfEY B G TREN OE RYIBH

i odine, etc. The term "perhal ogenated" generally
[0125pf emlé tdrfh %1@@6&%1&&&@ S&bsinidd JMQ{SQ&%ﬂﬁe@mﬂr mkﬁ;fleﬂld alkynyl

hal ogen atons. [0134] "Polycyclyl" or " C

groupmwa&lnﬂy rhak@dr ® amcoww gempdixempyes| af @lkoxp gsou(pe Hg:lude methoxy,

C cIoaI cIo enyl cl oal kynyl s ryls, ..
ctho ¥ Gefonitd: BRYERY Rl G o o panBEYE Sitstiued akoxy
group$ BcRRBNBIDgE fhtddKk ) dg}bﬂpsn Orhel i@y oRbipg%ah Batutafitited with groups

J oi ned throu h non-adj acent atons are terned

suchap jalkggelealkyp g%alOEQehy(bﬂxﬁtlhfék}’lpfﬁé?,n}dﬁxBt, eylgrabgreetve
T S R e L

alkoRydsyHoagl, ammdcarynyl, allkylaﬁﬁllicbﬂfbdng)b; diallalldoycabionydliodshiocarbonyl,
aryloxycarbonyloxy car boxyl ate, al kyl carbony

alkoxyjpefrasatg ph p@bpwzo@@ﬁ@vsatgscyanwnam éuegleéms&ﬁw\lﬁgnino
d1a11§lllzﬁﬁé hérHr &%{339 ﬁnﬂ{oabﬂlf({éllFWaﬂ@grﬁ 99 @é#rla?nno inclu mg

nyl a nocar ony carbony carbony
alkylndlokylhmard) anydarbalykemnybd cmrliatmmyl anchmerabq:ambdmyl 1,m1no sulfhydryl,

alkylglﬁgg%%{]liﬁigf @{okc):g&péﬁglaal k f%e (iﬂggo‘ﬂ]]g]]na]g sul hosp zﬁrgoty? sulfonamido,

nitrodirfl Y BEhNOcy a%()}’iz"i’d'ﬂ ABterddlydlyY la B ROL, oﬁﬂfjaromatlc or heteroaromatic
aIkyIaryIan1no) acyl'am no” (i ncl uding 5

moiegieky Exzmplengf ldgeo Substiyutedplisory ronphimcludar bt atsyriot dindted to,
u

oG R Y AT ion e by Haromsfiehb b Brgmertony. and

Umh&u@hgmakp sul famoyl, sul fonam do, nitro,
trlfluoronethyl cyano, azido, heterocyclyl, alkyl,

%‘ , Or an ar O”mitl c or het ergaronati ¢ npi ety
[0127b1 b t@l‘mét Betsrcyeiy] i Hc hergrsydicosraubt inglige elosteing uctures, e.g,

3- tooltOh & 4L n‘f’a@ﬁ ?&1 d@l{%’?hwgfcﬂgﬁaude I o'f_-)fl‘?t{fp :h?%ro%tonas Heterocyclyl

het’er oat os i nc i trogen, oxygen,
grouphcmlﬂjmatmatecﬂ 0l &GhtutaAed andhineldé ppﬂblﬂchn@toablaaé ghiotnk, piperidine,
refers t hepati c stellatgacal t hat has under gone

plpe{qlgﬁgptgp p}e CloRes é%c&;%%lc S P@ﬁt}ﬁlp&pne% Ryélio 1nones, sultams,

sultoReP %15131 thedfi@! Mk feRIdyeli@fify EMeCs%bLthuted at one or more positions with
myof | brobl ast-1ike, éxpress smooth nuscl e al pha-actin,

suchhvabsitemmtarsalederdel lahgen apfadyanplenhalogen, hydroxyl, alkylcarbonyloxy,

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and
ureido), amidino, imino, sulthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato,
sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, or an aromatic or

heteroaromatic moiety.
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and/ or express tissue inhibitor of
net al | oprot ei nases-1. Generally, these activated cells
W@ e@ARssE| ati vely resistant to apoptosi s and PCHIER2P08/075193
proliferation, producing a grow ng popul ati on of
profibrogenic cells. [0137] It will be noted that the
structure of sonme of the conpounds of the invention
i ncludes asymmetric carbon-dbens. It is to be
under stood accordingly that the isonmers arising from
c t .. .
101252 I SR Wik ob 15t i floes ORY, InCHBE S Mlibunds o motesiy which
containvieatbionrepnisttaelsgith ndowdé dondtohesuliug etomSuch i somer s
can be obtained in substantially pure form by

assi cal separatjon techni ues ) .
[012§1 B 8T WC@&ﬁf PP §9hwﬂggﬁ%%hﬁbﬁ9ﬂ@}wwgen bonded to
two &ﬂﬂ%re%t Ez%éﬁl At®fs @S @le@mecrmsc qumqaeame tdTRi 1%1:1'u€§s ‘alkoxyalkyl”
di scussed in this application also include al
whichgefeornteras alkydradlofnyl, ar Rikpey group ¢avelently bemdeldeto an beygen atom which

. - t t 0138] " Conbi nat
i cop gL 10 ancf TR ERGHH! el ttes the administrat i on

of a 5-HT 25 nodul ator of the invention and at |east a
[0136ECamnd tagetestedSinpaités @mpouapesid mbietié £RhiR RbnthdY dHEon or a
intended to provide the beneficial effect fromthe
heterogtogtbeuid tHAN PREEEE AR MRS Pendegdathe carrn ofeqagiqny] group. The
it '
term gt@l‘; Hg@ﬁ%&g%@( g%ﬁg&g’ érgg%éaéﬁ'l%gg géthogy%arfé%lyg é‘e&hdfg%rﬁ)&%l
propbjeﬁ:laﬂtolnyg bﬁroﬁmetrbmlyd:,qnsbtolxmarmymfetct hEteeqieylt alkerpdentatkynyl groups
Aﬂg@gls%Patlon of these therapeutic agents in
are Abo¥% typically is carried out over a 30 defined
time period (usually mnutes, hours, days or weeks
[0130EPamditdteh “RPBBthtMEnaaR d&ﬁ{ﬁoﬁﬂdsvﬂdm&ﬁ&m&!ﬁ contain a sulfur atom
PCT/ US2008/ 075193 -28 sel ected). "Conbi nati on
bondet ¢o typydifigegnt cisbon ge]rr@q:rgauognm £Xamples johthaerdlests inglude, but are not

en ssthe istratio WO nore Q ese. ..
timiEREPIRAR I guGP L RERAL A4 SRef bk T SR8 15 include
compRGIIERAG ah byl ] zmk‘dn?li R alldyyyladtbu@bdtided & 4 kyifuir@sdth tvhiidh is bonded to
t he conbi nati ons the Eresent i nventi on.

an alk@ogmvma&r@}@rlfvh@ﬁéw ‘glithjoptkepyle dandplisthinaligayls” refer to compounds
0
or gL AL AR, sk IRT orUGHGEENES s AR B ufbs Bom which i
anm&ga@moh&xaﬁmnmugmgrgdupt adifferent time, as well as
adm ni stration of these therapeutic agents, or at
t he, t her g ents, in
01395 3hs e YGRS T ¢ B htoud fafifer eoeaneifae rQr g -0
si mul taneous adm ni stration can be acconplished, for
[0138K ANk fernPShafsieh Ningfu@Ed NGoriife, bRgnifdiRhREthe A08inBAHE The term
capsule having a fixed ratio of each t her apeuti c
perlaeé@gﬂnat@d” 'gquﬁlyc fiefireto asmaighewberpsualidydiegeng aghieplficaddy halogen
t herapeutic agents. 10 Sequential or substantially
atoms,
si mul t aneous adm ni stration of each therapeutic agent
can be effected by any appropriate route including,
[013Wpt “Poltycydlyii’ oe tpdlgcyctit @ddicabUie€Ss td (Hd @vieteuscliotii8e.g.,
i ntranmuscul ar routes, and direct absorption through

cycloalipdusyriamieae cyrigaiuayls prds ppipnriepryclyls) in which'two or more

carbons are common to two adjoining rings. Rings that are joined through non-adjacent atoms
are termed “bridged” rings. Each of the rings of the polycycle can be substituted with such
substituents as described above, as for example, halogen, hydroxyl, alkylcarbonyloxy,

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
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agents can be adm nistered by the sane route or by
different routes. For exanple, a first therapeutic
w@@a32885 t he conbi nati on sel ected nmay be admn PCBUS20081075193

by intravenous injection 15 while the other

t herapeutic agents of the conbination may be

admnistered orally. Alternatively, for exanple, al

t herapeutic agents nay be ad@vVni stered orally or al

therapeutic agents may be adm nistered by intravenous

T it A

alko?ﬂaﬁi%glgfp ?Iekylaa mn?c‘] g#b%?r? glrdlgylﬁ\%{n%g%lﬁ)p% BE&BF) Fﬂlﬁlb?arbonyl,
alkylcﬁiﬂmibyln aityl carbonie aepdlyylcabaol, (Balfbn@l’tbﬂﬁ)ﬂ?l tméocarbonyl,

adm nj stration of t he therapeutic a nts as descri bed
alky QoAb oYL FaHE T PP cn BR TSGR0 1D ARate g yano, amino (including

alkyﬁhf?lllcp gﬁﬁ@lﬁﬁiln%c Biy¥ a?mh@ gﬁiﬁglaﬁﬁﬁé a0d1 ylgfnlﬂg)) t Jh?[a%ﬂh@ fincluding

(e.g., rgery of radiat ntremne
alkylcarbnylatninen atyheurtzpyldmine arbagwyp amdsmsld@) mnndmpugmno sulfhydryl,

k5 DA TRV i ol B Rt oo PP GO oramido,

nitrot BETRPorAGh|I08y b, 44\, h@@f&lyal 1, la31,Qfik 14191, bP &F ARetkit or
agents and non-drug treatnent is achieved. For

hﬂﬁ@ﬁéﬁ%ﬂ@fWMﬁy appropri ate cases, the beneficial effect

is still achieved when the non-drug treatnment is 25
I . .
0135 PSR STRA BTG BURGE AP o

Exarh@H:BGﬂ hdtdsroabme fildadeitbdgent beygeandilfatndphdspesrany
conprises a pi peridinylam no-thieno[2,3- d]pyrimdine

scrlbed herein and an ant.i - | fIa
[013§13en?\ctwfﬁe ReTBHB SAIHEREL TelHe (S bSPRR P LARAT Of 11? hfadergone a
trans'fém%@h il RspiRE 8InRIrg, Adti{dihSAkic sleRHRCfi€fte typically
ket opr of en, P haburre onhe, 30 piroxi cam naproxen,

myofibwbbf ehlss exmmsﬁmmmdnlamumle siphp-adac havoenhenéad, collagen production,

S S 2 e BTG e I, BT s ioacd et
relatR@BOELERAL to abBRoGO Bl Aiek @NproNRIARY, FRAREhS ﬁ%r@vmg population of

@ peridi nyl am no-t hi eno[ 2, 3- d]pyr|n1d|ne compoun
profigeagenictselds.-herein and a protease inhibitor. In an

enbodi nent, the protease inhibitor is teleprevir or

0

0137 0P8 TR T o UELTRLEAL P ARG nctue
agmﬁmﬁbcnabbmammﬂeﬂa@yoBunﬁmﬁﬂo@bmnbkmqu&mtHwnmnﬁmﬁenmmgﬁonlawh

I n an enbodi nent, the interferon is
aSYIPRGEK fec-gH, cOpRQrgTs R dRSEreBYTTafR inclofled wﬁgﬁnﬁa% pepie of the

1nveltltlﬂﬁ{ AR s CRARA S SthefwRE PSHAHEANL R ThNB: Bla'afi@@ En?-s&)stantlally pure form

d] pyri m di ne conpound described herein and
by clpsdigateemsaionrérhbiques and lpy s;creecrfb,(rdq:aib'montro]ﬂmi synthesis. Furthermore,
e.inhibitor is NM 283.

the SERE R ABR U R EBB AR MBI CE R 45y BB eBBicagon also include all
tautdhdP€ thiefHoRY A¥h BOcANha@n@d dthdr thkGE-dr W%édﬁiéﬂyﬂ ﬁ/h@l‘érﬂﬁﬁl@t@ﬁate

descri bed herein and an interferon n an enbod

the interferon ' o
[0138] “Combination therapy” (or “co-therapy”) includes the administration of a 5-HT

modulator of the invention and at least a second agent as part of a specific treatment regimen
intended to provide the beneficial effect from the co-action of these therapeutic agents. The
beneficial effect of the combination includes, but is not limited to, pharmacokinetic or
pharmacodynamic co-action resulting from the combination of therapeutic agents.
Administration of these therapeutic agents in combination typically is carried out over a

defined time period (usually minutes, hours, days or weeks depending upon the combination
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is interferon-a. In an enbodinent, the interferon is

pegyl ated. In an enbodi nent, the interferon is
w@egylossed i nterferon- (x-2b sold under the treCBEOS2M08/075193

PEG NTRON . In an enbodinent, the interferon is

pegyl ated interferon- (x-2a sold under the tradenane

PEGASYS(r). In an enbodi nent, the conbi nation therapy

further conprises ribavirin-28he chem cal 15 conpound

havi ng t he nane

seledy R RS a0y R oo R pL e

admindsqation eftwao g mpereiod itlivgé drrapeutihagno] a2 part of k¢pardterimdnoterapy
.compound described herejn and rjbavirin, [0144] In an ,
reg1@%&3?%@?“@13@@&%?%5“ i mép%wnl.&laﬁ;ms Of thezpresent invention.
"Corﬁbiﬁﬁgﬁétgih@bﬁh?msﬂﬁt‘eﬁ@édete%Er%rgt'e aq}ﬂ%[lﬁﬂrﬂlo%' Ji®hs@ 'Eﬁé?%ﬁ%gtic agents in a
descri bed herein and a second agent selected fromthe
sequgmtoll pacoers fhat isnghei2d eath Herdpeaseagenhishidmamistereido 2 wifiésrent time, as

anti sense .t herapy, .and T-cel |l -bas t her apeut i c. . .
well B B UG O A G ERT T REM BN At B P B dic agents. ina
substB B} Qrlult@Rlou BRBAAT ISbst@Mlly AEnMeRb st ddniniSrat Hldlbe

An "anionic group,"” as used hérein, refers to a group _ '
acconrtplishddsfaregampleebyadhiaistpsthzde thepiisicor vigileahpyyie having a fixed ratio
of eag% Fl;egé{%’egl? ggelﬁll? n# fr:llla lrél,%%f)e; %ilnglcﬁlcf'l{gsﬁ%%g,gp Oa)é: L)ggh%i tgc?r%ﬁl)gu%tc%gents.
Sequehes i stitanBibns pidaaheus ROMSHRtdtidh &f e®h therapeutic agent can be
phosphor ot hi oate or functional equival ents thereof.
effectqzh%tqqymrop@@fﬁ r@a‘e@mlgdmg,fbuéﬁpblﬁpge%%gﬁu}’ roaptes, intravenous routes,
o . > o or '
i QL EL0 IS B GRf mPUSCRLETFR terpeic
agentd @a deddminibbeddgshesdnte ©gte ordlyetiffsreatduronFol @ssipbalk first

bi oi sost e%tj g equj val, en%%ig d ass'gé:ac{ and g(fg classical . .
therwt%‘o%ﬁgpb 188 50IPPAYD FWB%DQ admyfiIsiiret By LY@y goug fgection
whilK BRIt drBSuBE hedRESH the cOmbinliby R YBE adiRini Bered BlLy.

Organic Chemstry of Drug Design and Drug Action,

Alterhoavdyi for Sraagde, allnberapesdin aPerggolay Galaiiinisté@@ 2rally or all therapeutic

e Pad b i TS S ST BN 6 e Fepence
agentsHr€ AABHidt@red NI ABrr&W RS@Hichl. NWoPiHi koM RS apyT MY &R entbrace the
one or nore of the atons in the ring is an €l enent

admigistiarion pithe dhartpentic fpgmtessadeptiebed pboyaigdnrthacombiagen with other

0k sul fur,. Heterocyal i ro be sat ur at r
bl el b g N R B B PR R e BB R comnenty

Wheddhe fcumdihatiam thesps fafrabinricdyal @it &g trEh@yent, Mied nstedrug treatment
fused ring structures such as quinoline and )

may bg sgRdusEndiasany etitible tenarmploas app barafisiab elfeqtifeony s spsaction of the

combEAHE 1l D0y A UL o ELSHRLIEL 15 0085, Eloe

appropridie cdsos, thidObeaxfivipl effecaishsaillagkieyedwhawne nahkiylg tréatment is

| oner al kepyl | ower al kox | ower. al kylthio, a
tempogglrerngy e ot o iapD & o Rhesimsui Reen. hpsaay; Dlgdays or even
weelydroxyl, -CF3, -CN, or the like.

[0139] In an embodiment, the combination therapy comprises a piperidinylamino-thieno[2,3-
d]pyrimidine compound described herein and an anti-inflammatory agent. In an embodiment,
the anti-inflammatory agent is aspirin, salsalate, diflunisal, ibuprofen, ketoprofen, nabumetone,
piroxicam, naproxen, diclofenac, indomethacin, sulindac, tolmetin, etodolac, ketorolac,

oxaprozin, or celecoxib.
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[0148] The conpounds descri bed herein, such as those
of formula Ill, may be highly selective. For exanpl e,
WG2{00432865 Chl or ot hi eno[ 2, 3-d] pyri m di n- 4-yl am PG)/ps1wesH75193

din-1- yl)nmethyl)-2-fluorobenzonitrile ("conmpound A")

is a highly selective and potent (K; = 1.8 nM 5 15

HT2B receptor antagonist with nore than 500-fold
differences in receptor affi-gPties for conpared wth

all other 5-HT receptor subtypes, except for the

[014?{ ﬁng%rférﬁnﬁ(}adé F$O%%%?1{Qﬁ&%8§%apWO rﬁgg'%)ﬁ g@ﬁj%lﬁﬁﬁmmo thieno[2,3-

d]pytietdéipt oorapdesitdederibed lhadimgnd £H0Rase indibitohahnel antasdément, the
receptor tyrosine kinases: and is actlve on t he
protedléfb byter Egz_te]&preyg@é &IBLN(%M Irsarhermw imept, esctgpgy,%atlon therapy
furthgpg(ﬁfé]%ﬁs%s ﬁﬁﬁxhﬁht Yn IupémB&ﬁmgﬁtpaf@c%ﬁlb%tﬁ)ﬁ Ql%?%@f fugtﬁer compnses an
However, blocking of the dopam
interfofom. ehlemtanmlmdumemoﬂhe agsopaiedpegyldted @scrfeapyr am dal
side effects. Conpound A appears to be a weak dopanine

recepto Q =..0.67 ant agoni st and
o148F l AR Hpbi T8 BbichvehoderPRE ARG She RS R thienol2.3-
d]pyNhidin€esmpeiid ddsétiteghayddatiDdps1gneraoé Mhitier! th ihé@mbddiment, the
and a2 receptors (Ki = 100 n and 110 nM
polymegse sthikier yy NM&¥ever, in functional assays the
conmpound denonstrated very weak 25 agoni st activity
(0145l GEERAALR, b epifiabidy Merds R o8 ontSh, HEpEaRAmino-hienor2.
d]pyringddive coxgpdung desaréred hekelirdel/sy, inteufegs, Ia rad ehﬁﬂdiment the interferon
Fi brosi s of these organs can be caused by

is intgEfgroR; Gat wamlrpdémelvaﬂlﬁé@tyrfﬁpn df RS Iara?l:?a%b@ﬁtm%sthe
1ntelf %n %)%%g‘gla%%i 1}1te¥f§1ronfdc % 8 dsund%p thg%raﬁ%%?edlf 6&1““ th an

emb&dlfr@ht kﬁéflﬁ@kfeﬁﬁ s B %@é@b@mt&ﬁeﬁ)&h B-2030l @ﬁﬂ@lthéé?adename PEGASYS®.
i nf ecti on, non-al cofiolic fatty |liver disease,

In amgnbadimeitothie sogbimtioh eh@aapytfushermmpalsesan@vm dief demicf

compii ARy BAE i LR RN F AL BieR By E Rl

aspect of the invention relates to a nethod of
[0148] Badd digbclimpiiteihe tbinbghatiby eerdpylioasiriSe &6 pipertidih gldmivd-thieno[2,3-
such di seases or _conditions by adm nistering a
dlpyfipediap e peund dpsaited berapayBRitiidf a conpound
descri bed herein to a patient in need of treatnent.
[014hP InOéH édﬂ%&uﬂémt MR ADREEDN Berd ohﬁ;Yﬁ@s_té gl?eﬁ(ﬁh?l f%nd- fhieno[2,3-
net hod f treating or preventing liv fibrosis
]pyamsdmc ad;rapoumdtdmsctrdmdﬂlleteursaw, a cond agent $atecdarbiromarthe group consisting
spect,...the invention relates t of treating
of heJERELYBHbT AR RNt YeRes ot A el hen dreuErs
i nfl ammati on, or abnormal apoptosis, conprising
[01487TH & &hieddiMentheRomdRRbh a@kdpy i€ hifcaab ineer hePBBEN buddfasdepatitis
compound descri bed herein to a subj ect in need of
treatnment. [0150] Kidney fibrosis is associated with a
variety of disorders including acute kidney 10
S s .
[014ﬁ1/ ;Arq’tﬁ‘glﬁllsOﬁlﬁou;]gfg{lﬁ Ky gg]:%Mlegé rz qrg%f et((:)ta %?‘lhp[ Ih%{ shefatively charged at
physiological pH. Preferred anionic groups include carboxylate, sulfate sulfonate, sulfinate,

sulfamate, tetrazolyl, phosphate, phosphonate, phosphinate, or phosphorothioate or functional
equivalents thereof. “Functional equivalents” of anionic groups are intended to include
bioisosteres, e.g., bioisosteres of a carboxylate group. Bioisosteres encompass both classical

bioisosteric equivalents and non-classical bioisosteric equivalents. Classical and non-classical
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certain nedications. Accordingly, one aspect of the
invention relates to a nethod of treating or
wWpe@omesassiig ki dney fibrosis associated with suediI/US2008/075193
di sorders by adm nistering a therapeutically
effective anmount of a conmpound descri bed herein to a
patient in need of treatnent. Kidney fibrosis is also
associated with renal transpB@nt in sone patients.
Accordingly, one aspect of the 15 invention relates to
- r, pr

bioi DR AR A e R SERFELE R 8. AR 0 LHE Bk sty of Drvg

DesithendPpew Actidd, Yceddneic tPrase, IamaSnnﬁ DmefgoaCaloﬁ“mmﬂpbp 19-23). A
descri bed hereln to a patjent in need of treatnent.

partigy ﬁwrﬁf UG AT BHOEHOEP s P ehraaer i zed by the abnor mal
accunul ation of fibrous tissue in the Ilung. Lung

[014f7¥ brigg i§ntaR s e ad gfoqlpbys 19fené&§t%%c§h&‘éjcl$ée‘drh@ MREuRLMn which

di sorders or “conditions. For exanple, lung

one ¢1i thpreif $hehaernb aetﬂne amgomraclemew dthergan Girlona fargxampleenitrogen, or
di sorcig ﬂ‘ ?osug E&"f { rtai ntaltrg r gt i

OXYESBIOF Ot f‘tr%‘ié‘c gga 3Pt &1Th hit r&& IFOHY R &&% gHiPgYCHic groups

suchta® pGabledind fulfaﬁ cA®hofe drbra@Peiatdceer adb@inicRide fused ring structures such
Accordingly, one aspect of the invention relates to a

as quipelsdnefisoqpineling. ngthsr exmertenefiheterowrbic gr%%m@de pyridine and

pum?esﬁ%%r%% C(iILC r(gLQJs cﬁﬁ QISSI ba 15195?1 e(P At 0?18% ré) Qdchsmﬁ[ent toms with, for
admni's erapeu |ca y eftective amount of o4

exanqﬂﬂ'pldialltdged eskbrvueb glityhanewer dikengl, pdbwendlkoxy, 2 owaedkydthio, a lower
treatment. |Ln an enbodiment, the lung fibrosis is

alkylagupe, |aé?%r sk ylparberpi higjtroea Bydrox Wi nd N dheclike.
[0152] Heart fibrosis can be associated with

[014BY PEHE %Bﬁb@ﬁhds%&ﬁ’fb@ﬂ RBle¥h, sXHEsARRRCTE féﬁnutlzbﬁl may be highly
Invention relates to a nethod of treating

seleqtivev Enit ¢xraglpﬂm ar(416-chbsothicasEod- dhiyemldxmtéhylammO)plpendln 1-

OB oSt AET BmBoiiod b 2l e i adlent g 8 o s

HT saedEptdr @ntagbmstve®angE tHah S0 M@ A tiffeleRcen estep@dr amifities fohempared

wit B RiD 5P SRS S IBE g1 erlbocar BT receptor. This
compdubf Bgd ﬁmok{h@ﬁflﬁﬂ?@' ﬂ?m\/l) f@f‘ﬁlo?estﬂ%@ﬁ:gl edcepldfs tested including

I nvention rel ates hod of treating or
GPCBﬁemeWhamglsrwlpemeemltmsmy kmams narsilelactm\@ n the dopamine D4.4

recefE AR LY WD) At (eSS ot IR 8l aS SRR Bfspepton i ~ 310

nM) aHo%b@[d bIFeKing of tHeelopYRE tBNEADD4 irécep@id BInot associated with
hypertenS|on or pul nonary hypertension. 5 [0153] The

extrapyrapt ddl dedectfectie Gomponnd Srappagrs bebad ivcpl derantde P receptor (ICso =

0.7 0L SHUTRL A0S VT DR ELe e civiy k> 5 o

Compbandmckypldyedlmodefdid biadiyng td thewd 1l dndle repgpt@s (i €d00 hxt and 110
the dose required for use in anﬁ particul ar

nM, g5peqtivaby) oﬁowewr InfpgHgnabRs et e MR P A mentratghyery weak

agonﬁ)g?:aéé%t éﬁcﬁa EQ@CCB@,FSI Oaxl@ﬁgpound or conposition

se th the route of adm nistration,
the nature of the condition being treated, the age and
[0149] As described above, fibrosis affects numerous bodily organs, including the liver,

kidneys, lungs, and heart. Fibrosis of these organs can be caused by or associated with a
variety of disorders or conditions. For example, liver fibrosis can be caused by parasitic
infection, trauma, autoimmune diseases, alcoholism, viral infection, hypoxia, sepsis, bacterial

infection, non-alcoholic fatty liver disease, non-alcoholic steatohepatitis, and as a side effect of
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10 condition of the patient, concurrent nedication or
special diets then being followed by the patient, and
W@rdwen3fssTt ors which those skilled in the art RET/US2008/075193

recogni ze, with the appropriate dosage ultinmately

being at the discretion of the attendant physician.

For exanple, the conpound nay be adm nistered at a

dosage in the range of about320 ng to about 1000 ny.

[0154] It will be appreciated that the anount of the

Uipl i - -

taklr@r sl ef(ﬁct,at %P? g ﬁya%ﬁ%FQ%rﬂth A{:ﬁ(ﬂ?{l}lg{yp é?&f Iy%gftadr} i Mvention
relat&mpl(métﬁsd of treiig @s ptdventielivet fieebsistdsocidtadwith tsich dieeases or

route of adm nistration, the pnature of the condition

condifiary by aupIgarng  hertpsubigily ehisativonpptnt ha ggmpepnd described herein
toa fehﬁ%tnee@[ﬂf’tr&ttnlentullﬁ gﬁﬁ‘fcﬁ aY, 0@1@ a%ect Ny hﬁf‘éﬁt%ﬂ Rt&fto a method
he attendant physi ci he conpositions an
of treatimion atewomtutgﬁareaflbsmscafssctcmed thh htpamlms #ayB, beC In another aspect,
nation with.a vari.e

ered i
the IBYFé‘PH%E% ey ©OA mSS]?{?g n?&ﬁ%tglg 9 RET GRS é‘HFf/Y af??féated with necrosis,
inflaBGheMoR,; orCMhbHERL Sp oﬁ@s@%@b‘%ﬁsﬁ@%ﬁﬁﬁrﬁht@ﬁh@ﬁ‘tlfe@iﬁ@ﬂtl@a'll QbBctive
as described herein [015 Agqueous conpositions o
amouii@f preegpaund grsemnbdddierain tpr pufaech in ededed ticgtancatrount  of
the peptides of the invention, dissolved or dispersed
o1} RIS RE0Y N BR NeARRERARHS GANGE e RRER Ry
diseae cpsabkieiney distdsderenallfgitue afypeférsidng anduch siddeffect of taking
conpgsitions that do not produce. an adverse, aller

certagl MR REHOn ASAEIPES SBE RBIUMEhE IRERYGN S16rda rpetht of treating or
I,

prevgrgic oL 1c1 e?r efltf;i:‘%épér"ig%gmat@& r\ﬁtlm%gglg erslﬁltfggnba’p J@li'ﬂfl FM% a‘tl?érgﬁ/eutlcally

effeative pmoantmf aneh@und dexcrihersheraintto b patiart |1Iaheealruf treatment Kidney

ant.i f ungal i.sotoni ¢c.and absorption del gayin
fbreGan 50 ARACIERG " T FRESTSE 15FOT8G BH Ao AF AN e gspectof the
inveht¥n reRBATHRGRURILH redfihg YEpRYORIG 'k?(ﬁl%%r'fﬁ)r(\!ﬂ %&@ﬁ\é‘@ wiith renal

the art. Except insofar as any conventional ' '
transpOob Y 38R RUE UBLEPSItF7ABY offective 3mppd ¢f aoronapeind dpsribed herein

conpat i Wi t h the active ingredient, its use in
toa?#gn&ﬁ ggﬁ??%HEQOnp03|tlons i s contenpl at ed.
Suppl enentary active ingredients can al so be
[0151 Pcaupg fidtaeh ik Bhaactéled e sbridr@asacci@bffbn bOfibloupEkkue in the
adm ni_ stration, preparations should neet sterility,
lungp{1pg ERrasistapn byepised by osassariated wittn paiety 9f disesders onsonditions.
1 r
For B e g S e e S BN R B SRR ey, smoking,
expostne to pererit hiobornayolheardtartakih@tedhid ordicpéomanimel adposure to certain

oSSR G0 % oLl od Lor L0 el O 2 Drenod of

treat i@t Pr&Sh@NBlung Cbre%ERs Mt ARRE IshANERrdER 8} 8SndilhIR by
preparation of an aqueous conposition that contains a

adminétgyoei  thempaifticaheeffentinaimonniort sagengoungd dessohpbhgein tor patient in

need oq'%egt%e%t In an embodiment, the lung fibrosis is associated with smoking, e.g.,

smoking tobacco.

[0152] Heart fibrosis can be associated with hypertension. Accordingly, one aspect of the
invention relates to a method of treating or preventing heart fibrosis associated with
hypertension by administering a therapeutically effective amount of a compound described

herein to a patient in need of treatment. In an embodiment, the heart fibrosis is myocardial
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10 will be known to those of skill in the art in |ight
of the present disclosure. Typically, such
W@ 09p033883 ons can be prepared as injectabl es, BCT/H82008675193
liquid solutions or suspensions; solid fornms suitable
for using to prepare solutions or suspensions upon the
addition of a liquid prior to injection can also be
prepared; and the preparati edg-can al so be enul sified.
[0160] The pharnmaceutical forms suitable for
flbrosﬁJ g%h@&laﬁhﬂ%ﬁ)ré) scl IH%F[ b%(ﬂrhcqlt acﬁlléglgﬁe%t 3P hgtujl\%ﬂﬁ?n iléates toa
| Sper si ons; ornu I ons 1 nc sesane ol
met}mﬁajﬁ tieatiig orgire@qtieg tigpapteagiyh &n admlmsmhng athdrapsihtedailly effectlve
powders for the extenpaqraneous preparatlon of steri
amOWJOéétcamp@u%% fegeriitshedtn toip RGNS inesd of Heament Jeés cpfhgdiment
the h{yﬁ&’f@tﬁ%ﬁtls B@ﬂﬁthggérte%s@ﬂ%r onlaley ﬁ}{ﬁéhgnstléht he extent
at easy " syringability exists. nmust be stable
under the conditions of manufacture and storage and
[01581)stThe bemppmsbroxfdtt iag@ﬂtimstmayﬁ@ aﬂoﬁniaqudatpipngemuantmalafand
m croor bact nd fungj.. 0161.
o i s iR P E g e L8 P BBlumgphak Raceiica
efficRAATTIREI0bO @%;ﬁr@dlbt}éd afu€ Rl fqiRtd for@8din 6 pareR&rafplidation will
water suita m xed with a surfactant, such as
vary iiedi Batiggt @ggﬂltlé@q hef ade with @%mﬁ@lafrf@mnn@pg@rm@smon selected, but

R S

cond@tq:mﬁbftth@pa&le@f ceh@ir@gemadidatitseor spbaslali@s aeabaingdbBowed by the
contain a Eﬁgservatlve to prevent the growth, of

patiegt, @pg ephgléffﬁc whigh t{l@fégﬂﬂefrﬁ%}hﬁpﬁgdyll ]Cregﬂgmze with the appropriate
t
dosaBORIRES RS %;nga GEARARNIR B Henddie pRI SIEN LU RbIOMhe

conprise an e fectl €” anopunt

comp@mdomente aiynlnfstdrdwbatcaammgcnan ittenrah peofagbpnt 20 mzod weaht dD00 mg.
di spersed in a pharmaceutically acceptable medi um

T A N MLy
use i8 @hy BasthRht #ill g n8nddl§ wWigahe patieihSconSRANbEcobsition selected
absorption del aying agents and the |ike, The use of

but adjecwiitivigirquta 9 aggemitatinn tho ogne3gescaditidzoes ars el the age
and co%‘c‘l t o%rof Ql?ealg TRGE #}1& i uﬁ‘l%atéi b gpt%% %Fe‘%on %{ ﬁ{% attenc[] %\{mhyswlan
AR Art, %hpp enmen et v al'sd

be incorporated into the therapeutlc conp05|t|ons of
[0156 he Tihe esepbsitionsemidicombinakiOd Gzkapldseof ph@maératdnaﬂa}olf)e administered in

har maceuti cal or ﬁharnacologlcal co |t|on wll be
comBifgii Vish 2 vRBERR o pharrarsutical gxgipielts, 1Rgiu 1?%?\? jpingggents, carriers

and/@[r &é&&hla@ﬁbﬁ @é&ﬁﬂz&ﬁms 1ypieabddnerSch conpositions may
S prepared as injectables, elther as liquid

solutlons or suspensions; solid forns suitable for

[0156bI dtquepus apmpwsitions pleths pmaeritrinvdntiqm mepnmﬁn aftgctive amount of the
s tablets or. other. soli r al .

perrigih St Fisp i FRaRH bl Griaiin A Raptticsllcad’ Fsepghy corrier o
aqm@ﬁbﬁkdmﬁfn1currently used, |nclud|ng crenes, |otions,

nnuthmashes i nhal ant s and the like. [0164] Sterile

nj ectabl e sol utions are prepared by incorporating the
[OISZI:t i E@arg@ﬁ?}g@ﬁ@g o phagpacologically acceptable” include molecular entities and

compositions that do not produce an adverse, allergic or other untoward reaction when
administered to an animal, or a human, as appropriate. “Pharmaceutically acceptable carrier”
includes any and all solvents, dispersion media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents and the like. The use of such media and agents for

pharmaceutical active substances is well known in the art. Except insofar as any conventional
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10 required anmount in the appropriate solvent with
various of the other ingredients enunerated above, as
wo eqpaios288s foll owed by filtered sterilizati on.PCT/US2008/075193
General ly, dispersions are prepared by incorporating
the various sterilized active ingredients into a
sterile vehicle which contains the basic dispersion
medi um and the required otheB3tngredients fromthose
enuner ated above. In the case of sterile powders for
Co , o abl LUt
medgE QO RE SN ARG ER T SR MERIET, & SRl lte
comparttidns eez@nanplated. Sepflanaues dstive mgyddédnts @npdssderincaporated into
the active ingredient plus any additional desired
the coppPEliPRt from a previously sterile-filtered
solution thereof. [0165] The preparation of nore, or
[0158] 9oy huRANEERIT A BGh, TR Pakd RS sfdd hRET ARG YyRbgenicity, general
injection is also contenplated. In this regard, the
safetysed pfiriPMBOdarls 9o kagaired by FprieOéiqeed Biglogies stanfdrils.
result 20 in extrenely rapid penetration, delivering
0159} T SFRRR A Ry DY DR e for
parehtefalrbid@ini ®is on, U hfoagu R foempa s efl vinasd Bfravbus, intramuscular,
surgeons, physicians _or health care workers to
subcptapeis einffalssipndle Rt eyen dtegeriioneHdoype r g RIgPF RO AgyAqueous
com R R L e i AR i oo P hgredient
will BSkii®eotesthodeuifallill in thdat frolight of thegutsened frdssurer Typically, such
conjunction wth antifu gi;al reagents. Inphalant forns .
comppsitogy g BipieaiigA dan Tneithes dubfdgRRaRSEn BRengpns: solid
formis REitdblY R 1iAP t@?&p%%@luﬁ@n@é&%@%&%oné BpdPthBBdditbh 8P Bquid prior
for topical admnistration, such as in crenes and
to injegtiproem al§cOtieomEpBed;taabl ithe pepmanamtcany elso boemubaiddn such
a solution include benzal koni um chl ori de,

[016ﬁﬁgzll%lte|% an%llr(}lflgtgcéféolr%g F?igallf)ieo'og gq%%cg%c%gﬁ 1@&]&% (s)t%gfe a%llrlledous solutions

or diZS096%3 2881 Htlohé WoRQDE 68A03il, pedhutasi ¢ aqiestis pRd@AMhe glycol; and
pot assi um bi carbonat e, sodi um and pot assi um bor at es,

sterile pgvidaisdAEthe Sk EgyommReoEsTBRMA ofStdile jestablggadutions or

oSN S SO B UL s
syringabllipy efias.alinyyst bettusle nnadrahkt cqaiditiond od makhufactire and storage and must

Suitable tonicity agents are dextran 40, dextran 70, )
be pryasty ¢ Haginsh ﬂ%@rl%ﬁl,ma;sweaﬂg%%ﬂﬁ RIS EHUS M ST hagisEa and fungi.
gl ycol, sodiumchloride, and the |like, such that the

[0163Pdisetiehl 6f idEe oMby Rt fef bhdr ﬁ%é&@ioﬁicﬁll? QddbiaBl? salts can
IS in the range 0.9 plus or m nus 8.2% Sui'tabl e
be przpartied xi water suitshly mitedbyith zeractant sudeasdudranypropyleellulose.
ool ol S B AP BR ) o G bres e
and &l k! TUndBGoraBRRAE Sonldtfnk @€ stBRHgY SAd B, eheBOprepAdSir doatagh a
20, pol oxamer 282 and tyl oxapol. Suit ab]fje

pres&zy s Pieviepcthe 451wl ohgusipergamemade dextran 40,
dextran 70, gel atin,

[0162] Therapeutic or pharmacological compositions of the present invention will generally
comprise an effective amount of the component(s) of the combination therapy, dissolved or
dispersed in a pharmaceutically acceptable medium. Pharmaceutically acceptable media or
carriers include any and all solvents, dispersion media, coatings, antibacterial and antifungal

agents, isotonic and absorption delaying agents and the like. The use of such media and agents
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10 gl ycerin, hydroxyethyl cell ul ose,
hydr oxnet hyl propyl cel | ul ose, lanolin, nethylcellul ose,
wWQEeiovnsssum pol yet hyl ene gl ycol, polyvinyl aleohob2008/075193
pol yvi nyl pyrrol i done, carboxynethylcellul ose and the
like. [0168] Upon fornul ation, therapeutics will be
adm nistered in a manner conpatible with the dosage
formul ati on, and in such anpd#t as is
pharmacol ogi cal |y effective. The fornulations 15 are
t .
for pEER ok FETA A Sk b st B R EC SNy oA
mgrdaluﬁntsdcfamgalsrodieaa&&pﬁla&ﬁuhtesthcatmmphﬁld ¢dagposionabBihe péesent invention.
enpl oyed. [0169] In this context, the quantity of
tiye |n redi ent and vo f co 03| ion to
[0163ﬁ iy Eiop QSBPH?%WF OISR Or%é‘ia FWB%“W“@&FE&’C known to
thosé351e§<'11§ﬁ1 @ERHIE ﬁ%mfofaﬁé prégent eﬁa@smg T?ﬁ%ﬂy’, g6kt @mpositions may be
adm ni stration depend on the judgnment of the
pmppﬁé@suummﬁéw;aﬁwraﬁbmpé@ahhansmnmsammon260ﬁ®ﬁhvmduhﬂﬂeﬂn
. 017 A mniml .vo onp05| e
soluft et dPiridae HE L Birdn e RE S yble e Y b R soforal
admBina8bh: Qs He RRAsd QbsiaeNToR insddyadth&Toh Gu@élﬁl@' W4d,iiddhiding cremes,
but woul d be typified by initially adn1n|ster|ng t he

lotiop s wpsoiinasant ithetintsoridibe ke results and then giving
further controlled doses at further intervals. For

[016§E?;§P4rﬁe H{] %ﬁ@%o@@ﬁcﬁ{s%fe ?rgfﬂrgﬂ ﬁ% ﬁr?c'i) atirf tﬁérI hdeRRle Xmiygunds in the

necessary, I sotoni aqu ous sol u
requisedihidolne ip t}&m)pmﬂ)natw;ob&edwftb farioustaf awestbersingredients enumerated
t aneous. or. even i

Lar, bc . |
sbovsihy ST a0 Ghre B B 765 OB DYt Aepared by
mCOﬁ’Jfordtﬁ ttﬁg‘{fachoué‘genﬁ%d‘atch‘?@ i &led 1S a @t‘éﬁ%@eﬁﬁ:lé‘-@ﬁi@h l<!1)nta1ns the

hypodernol ysis fluid or injected at the proposed
basusqhslgarmbn mefliven oml the $@Eurbd pthex mgﬂdeqntmmnrt@bagrchgmerated above. In

the DL TEHOY HOGOYS M o0y a42Bes ek RABOR) Dyeabs ™ Sagerred

metl{oag- Sl prepita€& ArdivAciRimR R R M Strec261dryify GRAMQUAGShidRYickPa powder
adm nistered orally. This is conte %ated for agents

of thasftere ingredigahilpg pnyaddatianat desired mgrﬁhvé freeen preaidelyeterile-filtered
sduﬁm?&%&%Pt to proteolysis by digestive enzynes. Such
ounds are contenplated to include chemcally
deS|gned or nodified agents; dextrorotatory peptides;
[01681d Tihe pidpdentian df hiopg wo hihl f, comehetted 8slubonsfot intmuscular injection

is al{?@éﬁ?@%ﬁ% Ity Slfll[ b7 %@‘(éé ﬁﬁ%ﬁ%ﬁﬁ%&%@%ﬁé@%ﬂ thig will result
in eﬂtﬁﬁle&iﬁpﬁ%eﬂe@gmnt Hé‘lﬂfeﬁﬁ!g h%h%gcé’f@aﬁ@nsad'ﬁhé &Ut% QOmeblSI{H(S) or

I nor c ‘aci ds such r exanple, hydrochloric or
agenf{hp®phorallcareci ds, or such organic acids as acetic,
oxalic, tartaric, mandelic, and the like. Salts forned

[016}91, ﬁ;hte ng? i ?rble Er boia}/tlso&&% ollgj’gss ?aij?lg'é’g%%g"i’%,ﬁesg gggsﬁﬁ%‘gons, physicians
or hda@th @8:%iwb¥kers to cleanse a particular area in the operating field may also be particularly
useful. Therapeutic formulations in accordance with the present invention may also be
reconstituted in the form of mouthwashes, or in conjunction with antifungal reagents. Inhalant
forms are also envisioned. The therapeutic formulations of the invention may also be prepared

in forms suitable for topical administration, such as in cremes and lotions.

[0167] Suitable preservatives for use in such a solution include benzalkonium chloride,

benzethonium chloride, chlorobutanol, thimerosal and the like. Suitable buffers include boric
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10 ammoni um calcium or ferric hydroxi des, and such
organi c bases as isopropylam ne, trinethylam ne,
whe@voshsse, procaine and the like. [0173] The REF/DBMN8/075193

can al so be a solvent or dispersion nedi um containing,

for exanple, water, ethanol, polyol (for exanple,

gl ycerol, propylene glycol, and liquid polyethyl ene

glycol, and the like), suit@bte m xtures thereof, and

vegetable oils. The proper fluidity can be 15
ac1d,g§§h{ﬁélg%1ﬁ€0rga’lsfs%§n ?%QI%}BT%%% tsgélg%{g%ldﬁo%%sg{ém? c?rg@é sggl’umséﬂﬁﬂaotassmm
carbaitd, isediemsiczetd, foditne bijgtweploite slidsthe tike,an aﬂmdndsyuﬁfh&:nu&emamtam

surfact%nts The prevention of the action of

f
the g UrEBr TR HEP I 8And 8Hh iy Rt Bt Pasyyepaphog gt 7 and pH 7.5.
SuitfM iolﬁfb gecl%élﬁk aRLx G h(F URQ@4n 7(?91@%@56 él%erﬁlx ﬁgfﬁks?um chloride,

par aben chl or obut ano pheno sorbit aci d
propylenerglyosiakqdiamahidnde) anldehe like, sndnthaicths e@i,lumtchi/uridle eheivalent of the

ef er bIe to includ sotoni ¢ agents,. far, exa e
ophiBiIGuS STl h e rd R BEmmpdl oo Syilfle S ARt
stabiliP@s iftlRetsd8ug GIONBRS kddieRmaMsRBediReh thishntite, Yourea and the

the use in the conp05|t|ons of aqents del ayi ng

like. aﬁgt@bmw@hﬂg fiest clasiying agentalinghidrpal yornse %@m@l%oﬁ)@tﬁ 20, poloxamer
1741, St I t abl t

282 R Glondhet 2o PRSP bR R B RuBThET AR 30T ema 70. et
glycérgd hiyaed yahpldaitulbde, htRodpethoprdpi118Rkd, aitoliy ibthylcellulose,

vari ous of the other ingredients enunerated 25 above,
petrojatupme gefyetdylent glycohael syt alrehol erpletivvlpyiralifonen.

gﬁ@§ s are prepared by incorporating
carb &§$%%E%£%?E§F |§%d active ingredients into a

sterile vehicle which contains the basic dispersion
[0168F dilipon dointlineon;, dapuipestcsotitidre zidngnieteb'mslrihs rhanmar ¢dnpseible with the

en ed abave. In the case of t owders for
dosagh T GHRR=ATAGH Sbi Sehy e Ty BEtaBs s R bits. e igmulatons
are RSB RIKiRR terdBin ORISR ofRISRARI BEh O Judf £ tH@Ey‘fBH ¥ ¢ é’dtzﬂﬂe solutions
and freeze dryi ng téchni ques which yield mé

describ@bito32.886 dPETLloaR008s 0F6IE3he likycasf alschlee fzmlpy@i
i ngredi ent plus any addi tional desired ingredient from
[016?1)2[}%}% entérl)xrt tilg q az%n%t % c%vg gnegréc'(P en%tang VPfulﬂl%roef composition to be
admibi¥iaent¢hedorns Cﬂellfbls@ﬁh&nﬁl(lb bditteated. Pfﬁcﬁe tain@0nds $f atts@ compound
contenpl at.ed, where the use of DVMSO as solvent is
requil fos RAmEES RSO alsEANd Qihe Ridedivel 9f tha pragtigonse Aed pigacgyiar to each
dgldivering high concentrations of the active agents to
indi dl.
a smal |l area. [0176] Upon formulation, solutions will
be adm nistered in a manner conpatlble with the
[0178bs a’gmilﬁmahﬁblamie oha annhpbsitismmklut[ubtgprdismﬁeithe active compounds is
er apeut i ef.f ec The fornulatlon
evpicallE MG R s FordSipiat P B RGre Hos SOBHHD PHsoW tificd

by nﬁﬁaﬂyhzﬁlrﬁlﬁﬂﬁnﬁg thddoRsioaRl end Ql'OHftbl‘i)rf%Sthe R8RS hiedieR gﬁf\ﬁﬁg further
but "drug rel ease capsules and th I ke can al so

cont@;}]}pqi dgsed at further intervals. For example, for parenteral administration, a suitably

buffered, and if necessary, isotonic aqueous solution would be prepared and used for

intravenous, intramuscular, subcutaneous or even intraperitoneal administration. One dosage

could be dissolved in 1 ml of isotonic NaCl solution and either added to 1000 ml of

hypodermolysis fluid or injected at the proposed site of infusion, (see for example, Remington's

Pharmaceutical Sciences 15th Edition, pages 1035-1038 and 1570-1580).
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10 [0177] For parenteral admnistration in an aqueous
sol ution, for exanple, the solution should be

W@ iovakdsys buffered i f necessary and the |iqui dPdi/Usz9n$/075193
first rendered isotonic with sufficient saline or
gl ucose. These particul ar aqueous solutions are
especially suitable for intravenous, intranuscul ar,
subcut aneous and intraperitoedéal admnistration. In
this connection, sterile aqueous mnmedia which can be

[017?r‘p lIIt(I) X&%i%&bo%@egggé}%& %gﬁlg&fc'lﬁls b raé/%%[ 461311}@?&: Jaeorglrl}; Ths is

contﬂdﬁllatekidﬁr dgentshehicloame @anelsll§ asivtingtoe afeeepacreiotedrradistant, to
m, ni stration, such as |ntravenous or intranuscul ar

protqafyischy Gacstise RBFY M arRER ERMPRAP JreA0REHIRHPS (O BF lvge chemically
deméﬂ%ﬁloy Hfodiffedeentst (?é%'tt%l;o?atgf &ﬁaﬁ@és §1‘Pd hgﬁldg Qhd ﬁ @Qomal formulations
adnlnlstrat|§ 1|posonal mul ati o time- e ease
in timapgedsesapsuln t avvyd pefiielase awdrtipase degnadayionised,
i ncluding cremes. 20 [0179] Additional formul ati ons

itable f t h t
0173 o BB issty Ao BRET R s P B R Tion PG i pe ormea
withaitg&aE héis SuchaY, fonetantie, hiy@focBMAir BhospREHY adily, |0€ Elﬁ:h organic
gl ycol s or trlglycerldes such sup ﬁgSltorles may

acids gsyaegiic. foxalis, hariarigr mandelisnang; the Hkse-t rdtsfermadewith gxeeftﬁeéﬁtboxyl
grou@ca[n %soog nu(?e%tvlgg rf}r%m@éofg%gljc%é%%shsrugﬁo g{m Jé&a&épelz%dl%rg]'g&lissmm
mnn@MﬁmmkﬁnmﬁnaﬁfmﬁomyexanﬁhadeEdpm@aME©aukm@ﬁbpgmgﬂmﬁne
manni t ol actose, starch, nagnesium stearate,

tﬂm@%ﬂ?‘@iﬁ% B@Eﬁéﬁ’l mecaineandthe Bs&, nagnesi um car bonat e and

the |ike. These conpositions take the form of
[0173P! Ytk @BSier cAHARSHSA MFent bR BlsBESion Rhddifin cGﬁQﬁH{ge for example,

sustai ned rel ease fornul ati ons or powders. O al
wateP,GO9n0B @88’51 ¢ s &1 3 Es1.980pyles: gIWQhﬂndthqunhinﬁ/ethylene glycol,

onpoun f the i e. g. 0 unds of .formul.a
and TR 0 ey Bl s Berfh of Sy TR gbyuiGRY &
mairfth&E fékadxhdnpRIBY RieStse 3F h @PatingOdithlas IdeithRY, bk MHghicntte of the
enbodlnents oral pharnmaceutical conp05|t|ons wi |

requigetrparticle sigg in theenase fi dispertionpanddasthaiupapf wirfagiaptse The prevention of
the ag%?nra {)fla rﬁr}ic r%gtm?r}{i bo 1?1%1? laQou%%B Vanlagsr atljntl%actgﬁ)altapé aﬁtlflungal

agentsaPdreksmplel pztrb]l@jls,l’ﬁiﬂ/orbﬁuthlﬁtﬂ Olﬁmmatsﬁdlcﬁhcicﬁ eliihigroshl, Bind the like. In
food of the diet. For oral_ therapeutic adn1n|strat|on
many gasendt W EbecRIfEMA inaldpisotlonicoresais alos axnple, sugars or sodium
[ rﬁﬁgj il
chloﬁ{fj% C%O%gg? q{fg)gg)ﬁ e ﬁljégtaal%fséu 081|t1169§éatn Rl tﬁoﬁgﬁﬁ) L6 by the use
in the uepposiianf agg&ﬂmﬁﬁaymgﬁleﬂosptlmnﬂ)rtehﬂnp]lekaiumﬁumh monostearate and
conpositions and preparations should contain at | east
gela@fl 1o of active conpound. The percentage of the
conpositions and 10 preparations may, of course, be
0174 ISedil@Nfedi@Ne SEHNYER aRNbreYarBE bP BlARRMtARAHE adiveQompounds in the
[ Eout 753? of the ME|ght§o¥ the unit, o?%preferab P
requised giaewmt 2% theGyprophiateebignt wish vaeus\vad tlmvtb@mngr@dients enumerated

above, as required, followed by filtered sterilization. Generally, dispersions are prepared by
incorporating the various sterilized active ingredients into a sterile vehicle which contains the
basic dispersion medium and the required other ingredients from those enumerated above. In
the case of sterile powders for the preparation of sterile injectable solutions, the preferred

methods of preparation are vacuum-drying and freeze drying techniques which yield a powder
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such therapeutically useful conpositions is such that
a suitable dosage wll be obtained. [0182] The
W@ 29bes2885 t r oches, pills, capsules and the |i KBCHH§2008/075193
al so contain the followi ng: a binder, as gum
tragacant h, acacia, cornstarch, or gelatin;
exci pients, such as dical cium 15 phosphate; a
di si ntegrati ng agent, such as87eorn starch, potato
starch, alginic acid and the like; a [lubricant, such
of thgai%tg%gggép H% @%g Qﬂfﬁrﬁg%c%% %eiéﬂlﬁ&ﬁ%@dg&ﬂ%%gg Bfewo%‘é%t&ﬁe filtered
solufidratherebfig agent, such as pepperm nt, oil of
Wi ntergreen, or cherry flavoring. V\hen t he dosage
cont

[017#@t érlh];: %Freggalffglo%loggp z%&ggl 1¥ nFriaQﬁ ue%srf?)gglrect mJectlon is also

contérﬁﬁra@aswﬁ&e e NRIEDNES amvbrﬁ iPERIEDhedED r&%ﬁtlh egéerﬁay rapid
ot herwi se nodify the physical formof the dosage

penetmiwzn delyyeringdtighemcentedions ef thpiattie, agents ¢apsmabsreamay
be coated with shellac, sugar or both. A syrup of
[017§1N|eﬁpé)rr11q:ﬁ1¥nqut9otn? LS u{lanes W (1:1 g ap Iljnglgl ergegpgsﬁl en%asngl%rr go‘ch?pa%‘%le with the
dosapé &sefukaioh W8S in ﬁlcﬁmmoaﬁdasfll; eeipetigeally 2ffettias THeebimyul@tions are
orange flavor. [0183] The phar rraceutl cal conpositions
easilypdmp)igeiedyieAVREHY Phyoree (B, Tushanthertypaplgpiestabls solutions
f
descBORY SRSl ifle I RRALBLIA O EL IR b L,
of the conpound of the invention, as an active
[0177hgFedpantteral admohidtration & av 4dueaws hgsmi for esamplaothgaoluton should
carri.er._or ci pi ent itabl e for external,.enteral
be sigB g 5wt pushthe i olies G Fhden ek dyn Gisticient
salin€ %FEHl'éBécedfheE ar8& ARl eol sbilitioh§ ald BY5HciaMYRuithidX ¥ intravenous,
pharmaceutically accer()]t able carriers for fablets,
intrapais¢rdars sub@a@gmvégmd meggqongrhaégumgmt@m (ergns @mnectlon sterile

enul si.ons,. ;SUs ensi ot her fo abl e
squef UV hqrRRARRRPE e kbR e Bl BB 86 70T g of e
presdifeli{se@@8/ 075193 -39 are water, glucose, Iact ose,

gum acacia, gelatin, mannitol, starch paste, magnesium

trisilicate, talec, corn starch keratin, coll oidal
[0178] | ilg addlgclt for the sempeynds fpramlatefosPRisntesal pdmdpigtration, such as
1ntra2é‘r}oth§;glr @él%]ﬁélgﬁ.ﬁ% 1njg@t1(?ﬂi%E{egﬁ%églﬁﬂﬁ?&éﬁglw%c@%ﬁgﬂl%sfornllﬁnclude e.g.,
tablessuodi dtharsylids for atail hcﬂmlnnﬂjjratlbiILI lglosormalfoandagaisotimegelease capsules;
%8, %s and erf rm(ﬁ G?e used. The active object 5
and rfaﬂrg Ii“?ﬂf l}’d"é%} NAU¢RS “HE P maceut i cal conposition
in an anount sufficient to produce the desired effect
[0179POddorRl REBERIOHs SRABIeHORhT mbd8 ol heBAsReatibR 1f4dde
or preparing solid conpositions such as tablets, the
suppgsifaites paPr pppsi@richdgiaddioank bipders pdendrigp ptayanclude, for example,
polyglﬂé rfzrqea 6K (%IIS %ﬂn&q?cregldgso She & s%pgos(%ﬁo?%\éi;e gt I %2 gormseagl?ogné élr};gtures
cont@ﬁfn@lth@hctlvb ah GediSit@AHeCraRgd ¢f,0. MBI OV Eiesér@m ave2%.
di cal ci um phosphate or 10 gurrs and ot
har maceuti cal diluents water, to forma solid

[OISB} efUprlgrmylagens include such normally employed excipients as, for example,
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, magnesium carbonate and the like. These compositions take the form of solutions,

suspensions, tablets, pills, capsules, sustained release formulations or powders. Oral
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conposition contai ning a honogeneous m xture of a
conpound of the invention, or a non-toxic

wWpb@euseseuti cal |y acceptable salt thereof. WhePCT/US2008/075193
referring to these prefornul ati on conpositions as
honbgeneous, it is neant that the active ingredient is
di spersed evenly throughout the conposition so that
t he conposition may be readi-By-subdi vided into equally
effective unit 15 dosage forms such as tablets, pills

: ' or iyl [
rorn SRR T S0 AN 1 ST PSSP AL iy v
formu&sal fob enkceadraweceatailly adminigrdtioam 0. 1 to about 500 ny
of the active ingredient of the invention. The tablets

ion can . be coa

[o1sf} , #%riﬂé%%fﬁﬁ%meﬂv@gﬂfl%?%@ %B@H&Cﬁ%&b@o@wmons will comprise an

1nertQﬁlﬁ1@1'it‘Hr rzlgsntnh%l@ @Hl%ﬂ:t @Qﬁerocf)r thBy BlaQBE@Ac186ddiiR Rardrsoft shell gelatin
exanpl e, the tablet or pill can conprise an inner

capsdlosetqbesarmdy an compes seﬁont@aéque wdhponenbe incheporaed @urectly with the

bei.ng.in the form of the f
food g shar SRR e BRTaPEE B S Shrepr B g dr
incoMfok At WRA ¥LS pledtsa@8 usdd 1ﬂ|t§é O A deSible Babldie buséad s, troches,

and erm ts the I nner conponent to pass i nt act into
capsylge cHibeSHEReNHPNT 6Yes.dedferyeand the like| wpheompogisipneangd preparations

shou?(I cp;% { I%L.& Ocl@ﬁ F gctﬂf%%gmpgﬁn(f u@@ n;%%e%[aé ok a}éecflbﬁlpgléltlons and

prepmhymtlaﬁ oﬁed)tdse BB d'am:d(inﬂ sy @cﬁnv[aﬁﬂeyﬂﬁbd: Betaetl sboit RIto about 75%
materials as Ilac, cetyl alcohol and

of the éwellght gEtheaay a&@efef@islsthme?fr -PR%: dhesmpnt of agkive pompounds in
t t¢
s A e Sho G S YT B (P B e N B Bheihea
aqueous sol ution, SU|tany flavored syrups, aqueous
[0183} d‘ he taleparshen sillsaengs@nuiugi the skentaly asoceptaabihe faidvang: a
as cotto&leed 0 caconut

il .or .
bind oGl SRR GriE i SO BERD: T e BIEROR SIpD P Shicium
phos@HzﬁBta &bﬁhﬁe%?&tﬁgfa Ent3fich At EGNRRRELS pH&.d sti@hVWBLihicdRid and the like; a
elixirs and simlar pharnaceutlca vehi cl es. Sui tabl e
lubrigang paiel ahglaénemw stgatate; Aed ag‘émt@nngaag@wé@iu@s sucrose, Tactose or

T L T e T N

flavaah@c iveherathg do&ige unid €t B, capQdé, UMnay contain, in addition to materials of
car boxynet hyl cel | ul ose, nethyl cel | ul ose,
the agy§AyPRiyA lfsgwa BALTifo NS GHIeA MfErial BB PE PISHRIGET E9abiAgs or to
| cl
ot L S R B B S 4B or capsules
may be coz[tgtawuth shdlamemgsr oot Atsyrugsoftehieirendy, contuin hevdeyescompounds
5 The liquid or solid conposi ns may contain

SUCTQSGi ABMECENAR BT BRGBAIRNG Pwa&m%ws EXEPRPRHs? dye yhflavoring,
such%@:h@%%ﬁeoradg@fflﬁfoﬁbl y the conpositions are

adm ni'stered by the oral or nasal respiratory route

for |ocal or systemc effect. Conpositions in
[0183] eflde @balynas;t:@rqal eomprsitions Qﬁthla:lalvel}nonan@elpﬂ afigtl én the form of a

sol vent.s ebul i zed. by..use of
pharme%eul%cal é)&eps iltlot » LOf exarnple, in sY)hH emiSolid bF I’hqu%afsorm which contains one

or more of the compound of the invention, as an active ingredient, in admixture with an organic
or inorganic carrier or excipient suitable for external, enteral or parenteral applications. The
active ingredient may be compounded, for example, with the usual non- toxic,
pharmaceutically acceptable carriers for tablets, pellets, capsules, suppositories, solutions,

emulsions, suspensions, and any other form suitable for use. The carriers which can be used
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breathed directly fromthe nebulizing device or the
nebul i zi ng device nay be attached to a face 10 nask,

W@ 2090/082883 nterm ttent positive pressure breat hPEIYUS2008/075193
machi ne. Sol ution, suspension or powder conpositions
may be adm nistered, preferably orally or nasally,
from devices which deliver the fornulation in an
appropriate manner. [0187] FéP-treating clinica
condi tions and di seases noted above, the conpound of

I l.Qv.ent.d agdm.nj I t opj e
ore LS LIRS TR S LSS, S5 bl AR s
talc, dosasgachu kietatihpcoTiolidul sidins, poand starthngres and/ ethtf eindérs suitable for use
. hon-toxic pharmaceutically acceptable carriers,, . . .
in mapyiRcPARRSPIEAY AR B 98 seHéSald) 1&%@ Farer apd tasidgisiey auxiliary.

stabfighe] Rid DY RS cHURELA AR pel RS hi:d B sl TRYRRW Sbject

i nt ranuscul Intrasternal i'njection”or infusion

compauidns gebsled imtha gtlamiaoputidabedogositpaies anfamount sufficient to produce the
.agmjni stration |listed above, her apeutic agent
desisGg PG HispreshaS R SREFER by a et hod

conprising renoving a portion of a subject's liver

[0184] SFeeprephigiat 0hid coRpodiflohd YRR ab tabfe thd Srihcipa€active ingredient is
_ therapeutic agent, and inplanting the |iver tissue
mixqdgpith § phymageutisak Gager, e.gf oaggtional tableting ingredients such as corn

. i Dot h o o
s AR Lk W TR o
gumglene btter prarmakagichl dildentspagl, Waler, tb for@es t@lidpreformulation

enpbodi nents, the

COmPRSHENT YN BST RBCAFISABE DPIUR] WO MPAr HECCHRPBERECT. ©F a non-toxic
pharf_?l%%u@iflga]{iyifcc%:ﬂ\laiﬂ?%&E%fere\é@\ %ﬂ%ﬁ(rgf’élgﬁl%g %glglé H@%@I@f?ﬁ%ﬁlﬁ\l&i}positions
as hamdgehebuNHt NHmblit thddthdHctike Bighididt ¥ disisred N8SiiNFhroudhbuFthe
comI%NsitfonFsoFthallt thé (l:on\ql)os}tlon\rllay be readily subdivided into equally effective unit
dosage forms such as tablets, pills and capsules. This solid preformulation composition is then
subdivided into unit dosage forms of the type described above containing from 0.1 to about 500
mg of the active ingredient of the invention. The tablets or pills of the novel composition can
be coated or otherwise compounded to provide a dosage form affording the advantage of
prolonged action. For example, the tablet or pill can comprise an inner dosage and an outer
dosage component, the latter being in the form of an envelope over the former. The two
components can be separated by an enteric layer which serves to resist disintegration in the
stomach and permits the inner component to pass intact into the duodenum or to be delayed in
release. A variety of materials can be used for such enteric layers or coatings, such materials

including a number of polymeric acids and mixtures of polymeric acids with such materials as

shellac, cetyl alcohol and cellulose acetate.

[0185] The liquid forms in which the compositions of the invention may be incorporated for
administration orally or by injection include aqueous solution, suitably flavored syrups,
aqueous or oil suspensions, and emulsions with acceptable oils such as cottonseed oil, sesame
oil, coconut oil or peanut oil, or with a solubilizing or emulsifying agent suitable for
intravenous use, as well as elixirs and similar pharmaceutical vehicles. Suitable dispersing or

suspending agents for aqueous suspensions include synthetic and natural gums such as
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tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose,

polyvinylpyrrolidone or gelatin.

[0186] Compositions for inhalation or insufflation include solutions and suspensions in
pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
The liquid or solid compositions may contain suitable pharmaceutically acceptable excipients
as set out above. Preferably the compositions are administered by the oral or nasal respiratory
route for local or systemic effect. Compositions in preferably sterile pharmaceutically
acceptable solvents may be nebulized by use of inert gases. Nebulized solutions may be
breathed directly from the nebulizing device or the nebulizing device may be attached to a face
mask, tent or intermittent positive pressure breathing machine. Solution, suspension or powder
compositions may be administered, preferably orally or nasally, from devices which deliver the

formulation in an appropriate manner.

[0187] For treating clinical conditions and diseases noted above, the compound of this
invention may be administered orally, topically, parenterally, by inhalation spray or rectally in
dosage unit formulations containing conventional non-toxic pharmaceutically acceptable
carriers, adjuvants and vehicles. The term parenteral as used herein includes subcutaneous
injections, intravenous, intramuscular, intrasternal injection or infusion techniques. In addition
to the modes of administration listed above, a therapeutic agent described herein may be
administered by a method comprising removing a portion of a subject’s liver tissue, treating the

liver tissue with the therapeutic agent, and implanting the liver tissue back into the patient.

[0188] Piperidinylamino-thieno[2,3-d]pyrimidine compounds have been generally descrdibed
above with respect to generic formulae I, II, and III. In certain embodiments, the

piperidinylamino-thieno[2,3-d]pyrimidine compound is one of the following:
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for preparing piperidinylamno-thieno[2,3-d]pyrimdine

conmpounds are 5 illustrated-B2Fow. Additional
procedures can be found in US2005/0222176, which is
her e I ncor por at ed hyw,ef erence. WO 2009/ 032885
S2008/ GY%193 - Gener alr.Schemre 1 R OH R R
i@oaz NH4 | 2/ DVE(Rat . ) | A R2 N H
J~ ref| @8224 R3 (8Q495% &N
refl ux/ 10 2h 882 70-90% = H(ﬁj) @
NH NH N NH NH NH
CI-@B\‘ CI/I\L\‘ I/I\N Cl/l\j\l CI/|\5\‘ I/IN\)N
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[0189] Methods for preparing piperidinylamino-thieno[2,3-d]pyrimidine compounds are
illustrated below. Additional procedures can be found in US2005/0222176, which is hereby

incorporated by reference.



0 NaBH(OAc)3, RS m NH R AR6 AcOH, DCM 25% TFA- DCM 2h

6 (R =H ~~/R5S VNPR6 or 2M HCl -EtzOQ' 16h "il R\
WQRZ00bHB2883 | V R6  or R4-N (85-95% nwCOor2; n=1 YPE®/NS2908/075193
R4 = Boc DIEA, MeCN, 10-16 h 8 9 11l 5 R5 R6 7 (Y =

Cl, Br, OM() RS RER5 ~/ tp\ VW pR6 VR C mN
R6 R, RL HN R HN NHzN "n 9 2M HCl -Et20/0 C [HCI] k
or Rz RI | RRXI| N- [RCOMp-i 41 S DIEA MeCN z or
RCOOH, ROH/~ S Ns ref lux NR3 (70-94% S NR3 4

(55-70% 10 la k =1, r Ib I1&1/2,1,2,30r4 5
Preparation 1. OH R @Ef%’f‘?‘ﬁi@%ﬂ& N R2 S NH2

HCONHR3 R2 S N~R reflux/10-12h 3 2 (70-90% 3

R OH R Cl
1
R COORt HCOLNH : X SOCI,/DMF{cat =
/ \ 2Ny Y | N 5 (cat.) R J | N

Ry Ng” “NH, HCONH, Ry S //k reflux/4-6h 2 S N/)\R

reflux/10-12h N° R (g0.95%,) 3
2 (70-90%) 3 Ry=H 4

0
)J\ NaBH(OAc)s, Rs A,

NH R “R, AcOH,DCM (s 25% TFA-DCM/2h
§ P P or 2M HCI-E,0/16h <
ReHN" 0

or ) -95%
R4-N “ (85-95%) HoN n

m=0or2;n=1 Y
R, = Boc )\ DIEA, MeCN, 10-16 h 8 9
5 Rs

7 (Y =Cl, Br, OMs)

Rs Rs

Yt

N p m—N Rs m—N Rs
] HN" ;n HN ;

R n
Xy HeN \

[HCI]  or

A, N 2M HCI -Et,0/0 °C I SN T [RGOOH],
R; DIEA/MeCN/ )\ orRCOOH,ROH RS
reflux (70-94%) N™ Rs
4 10 °
(55-70%) 1a k=1,2,30r4
1b 1=1/2,1,2,30r4
5  Preparation 1:
R COOE R o
"OOEt 1
! HCO,NH, N
/ \ R2 / ' N
Ry™ g7 NH, HCONHR; S N//kR
reflux/10-12h 3

2 (70-90%) 3

[0190] A mixture of amino ester derivative 2 (1 mmol) and ammonium formate (1.5 mmol)
in formamide (4 mL) was heated at reflux for 12 h. Completion of reaction was monitored via

10 TLC. The reaction mixture was allowed to cool to room temperature and then poured into ice
(50 g) to afford a creamy precipitate. The precipitate was collected by filtration, and

recrystallized from acetone/water to give 3 in 70-90 % yields.
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[0190] A m xture of am no ester derivative 2 (1 mmol)
and ammonium formate (1.5 mol) in formamde (4 nl)
woer@gssed at reflux for 12 h. Conpl eti on of PEHUS$10081075193
was nmonitored via 10 TLC. The reaction m xture was
allowed to cool to roomtenperature and then poured
intoice (50 g) to afford a creany precipitate. The
preci pitate was coll ected by4#iltration, and
recrystallized fromacetone/water to give 3 in 70-90 %
Pre;éirgiigrf‘z- WO 2009/ 032885 PCT/ US2008/ 075193 - 44-

reparation 22 RL OHR O N SCCl2/DV(cat.) N - ~-"'J'
R2 reflux/4-6h &2 S N R3 (80-95% S NR3 (B 4 [0191]
A mxture L eno[ 2, 3~dL Eciam' din -4-0l derivative 3
(3.7 mnikl2 [ I S~ SR/ and dry DVF
(0.5 L) "wa E atrefiusftGix for 4 hlg “eact i on

m xture was cool ed"5 t@0856M t enperature and the
excess thionyP chloride was renoved by vhcuum

019§ A< aha B 2cTat R h GRS BHER Fahayed) iy criorce

(5.5 #L)) -and FREDMIND. NY.) g ABdted hayeis forearte The esktioNariRie was cooled
and concentrated. The product was purified by silica

to ropfyy terrieiala pirl the eRoesesimeN) chlgride pgp emoved by vacuum distillation. To

' or oot hi ot i di : 0
e 5 RS ARIBhcE s ted M e gy 100
The GormPindd KEaniLdayd WeldaibBii QeSS .} atddInbeltHtdd IThé PEbdAGCAas purified
RA Nn nmeOor2;n=1 R4 =Boc 8 5 &01921 To a mxture of .
by siicacingmatagranhy o1 Y [aE R teatfpidat-thlorethiaqnp[2awilypysaydine 4 in 80-
95 oAaleftic al dehyde 6 (10 nmmol) in 40nmL of DCM or DCE
(1, 2-di chl or oet hane) was added sodi um

Preparation 3:

m NH 5= H) ()p <
m N RG
Ry-HN™ U NaBH(OAC)/DCM
o, 4" n
m=0or2;n=1 AcOH/16h (90-95%)
R, = Boc 8
5

@)
PN Rs
Rs Rs (R
6

[0192] To a mixture of 4-N-Boc-amino piperidine derivative 5 (10 mmol) and aromatic
aldehyde 6 (10 mmol) in 40mL of DCM or DCE (1,2-dichloroethane) was added sodium
triacetoxyborohydride (15 mmol) followed by acetic acid (20 mmol) under N, atmosphere.
The resulting cloudy mixture was stirred at room temperature for 16h and quenched with
aq.NaHCO; solution. The product was extracted with EtOAc, dried (Na,SO,) and the solvent
was evaporated to get the product 8 in 90-95 % yields.

Preparation 4:

Rs

A

Y
—NH Rs”™ "Re S5<
R,-HN L m ) R
4 n MeCN/DIEA/reflux RN -

m-Oor2n={  612h(80-94%)

R, = Boc (Y = Cl, Br, OMs) 8
5 (Rs = Me, i-Bu)
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tri acet oxyborohydride (15 mmol) followed by acetic
acid (20 mmol ) under N2 at nosphere. 15 The resulting

W@ Lk@ogg288s xt ure was stirred at room tenper at ur BCT/U820086175193
and quenched with aq. NaHCO3 sol uti on. The product was
extracted wth Et CAc, dried (Na2SOX) and the sol vent
was evaporated to get the product 8 in 90-95 % yi el ds.
Preparation 4. Y RS M NH R5486 p Z MN R6 R4-HN
McCN DIEA/reflux R&A-Nn m= 0 or 2; n=1 6-12h

o987 28 Bl 37 B35 55k e bisBheiafb3A B YEPNDNSS) 7o

diiso@rdpykttwlﬁnmfe (30 MRy inedt mb o HRCNdumer Bl @fosphak waandded
N, N- diisopropyl ethylam ne (30 mml¥ in 30 nmL of CH3CN
intergizigge fel0 d?PPB.E) R (A eEEd The fesultingdnizfuse yag hepted at 80°C for

16h. ”WRJ rea@on R E @Jﬁpﬁ{léﬁcﬁ&?wuﬂlﬂg Na%ﬂ) { éﬂaghﬂ?fi)ﬁ%tew%tracted with

heated at 80C for '16h. The reaction m xture was
EtO Ao ehlivheg anic Ehtrag wia dGe8 (and Oy hendpghe sele¢ntwas eexioraed eulder reduced

I C tract was dried (Na2SO4
pres%‘ﬁ?jtotg’?ég?&rﬁ?%wQ\}\%gé'gg%p‘&?@%('ed under redluced( presszjre

to get the product 8 in 80-94%yields. Preparation 5:
preI{aEegtmf,\g 25% TFA-DCM 2h (R5 M N R6 or 2M HCI - Et 20/ 16h
P° MR6 R4Nn(8595%|—|2N 8 R4 = Boc 9

R
A ( 25% TFA-DCM/2h 5
N A=<
Tm R or 2M HOI-Et,0/16h _ NP g
R4-N - - 1 | 6
(85-95%) H,N -

9

8 R,=Boc

[0194] The N-Boc-protection of crude 4-N-Boc-aminobenzyl piperidine derivative 8 was
removed by either treating with 25% TFA-DCM at room temperature for 2h or with 2M HCl in
Et,0 solution at room temperature for 16-20h. In both cases, the solvent was evaporated
followed by addition of dry Et,O. The resulting precipitate was filtered, washed several times
with dry Et,O and dried under vacuum to afford the corresponding salts of 4-amino-1-benzyl
piperidine derivative 9. The free base was either isolated or generated in situ during the next

coupling step.
Preparation 6:

A<

R § m A jim JoR
~N H2N n R1 HN n
R>

S PN = SN
ST N SR,  DIEAMeCN/ r— 1 L
reflux Z
4 ST N” "Rs
(55-70%) 10

[0195] To a solution of 4-amino-piperidines 9 (1 mmol) in acetonitrile (SmL) under N, was
added N,N-diisopropylethylamine (4 mmol) followed by chloro-thienopyrimidine 4 (1 mmol).
The resulting solution was heated at reflux for 24-48 h (monitored by TLC). The solvent was
evaporated and the resulting solid was dissolved in EtOAc (20mL) and washed with aq.
NaHCO; (10mL) and brine solution (10mL). The organic layer was dried (Na,SO,),
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[0194] The N-Boc-protection of crude
4- N- Boc- am nobenzyl piperidine derivative 8 was 10

WO 2000082883y either treating with 25% TFA- DCM aeCT/082008/075193
tenperature for 2h or with 2MHCO in Et20 solution at
roomtenperature for 16-20h. In both cases, the
sol vent was evaporated followed by addition of dry
Et 20. The resulting precipitdée was filtered, washed
several times wth dry Et20 and dried under vacuumto

con LRGP A Fo ) LR B CRA Mhord 107 5
60%iysalat ed or generated in situ during the next 15
coupl ing step. Preparation 6: ~-RB R R C "M R6 MN
HZNn 9 RHNn R2 SN R3 DDEA/MeCN R2 N
Prenagpp?};( S 4 NR3 (55-70% 10 [0195] To a sol ution of
4-am no-pi peridines ®,(1 nmol) in acetonitrile (5
under N2 was add , N-di i sopropyl et hyl am ne ( l)

fol | owed by Nothqenopyrlmdlne4(1 NP2
The resultin ution was heated at reflux foj 24-48
h (rmannor'é n"TLC). The sol vent vva% eNMpotiat ed and

the res soI i donascdhssobred in KL OBS ,\QZOn[t'P]and
was e 2& NaHees—+-ort)—and dri tion
(10m). NOr gani ¢ | d§@&P4%as dried ( Ry VO

2009/ 03288%g PCT/ US2008/ 075193 -46 concent r at éd and
purified by silica chromatography (13 MscH2i Ho¥cM to

[019@{ f qrﬁdaR%o%doﬁ oggl) (ggﬁ@)' i ﬁﬂf Ddiifl Eﬁ%aﬁ QEZed T e inétfer (10

mL) at 0°C and stirred at the same temperature for 1 h. The precipitated product was filtered,

washed with dry Et,O and dried under vacuum to afford pure compounds 1a in 90-94 % yields.

Preparation 8:

R5 R5

o< o<

R1 HN n R1 HN n

Y/ | ~N RCOOH, ROH / <N - [RCOOH],
e 7 9 Re PN
S N R3 (70'94 /o) S N R3
10

1b 1=1/2,1,2,30r4

[0197] To a solution of 10 (1 mmol) in dry EtOH / DCM (2 mL) was added maleic acid (1
mmol) in EtOH (5 mL) at room temperature and stirred for 1 h. The reaction mixture was
diluted with diethyl ether (5 mL) and cooled to 0°C for 6-8 h. The precipitated product was
filtered, washed with dry Et,O and dried under vacuum to afford pure compounds 1b in 70-94
% yields.
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la k=1,2,30r4 5 [0196] To a solution of 10 (Inmmol) in
wa@leapoEBI 1 nl) was added 2 M HC in ether (10PCTri$2088/075193

OC and stirred at the sanme tenperature for 1 h. The

preci pitated product was filtered, washed with dry

Et 20 and dried under vacuumto afford pure conpounds

la in 90-94 %yields. Prepadation 8 R5 RS P R6 Vn
R6mNpR1HNR1HNnNRCOO—I R()—IN [RCOOH i 2 R

S NR3 (70-94% R2 S Nlﬁ p 1,2,30r4 10

[0197] To a solution of*%H 2{]1 n dry EtCH / DCM

(2 m.) was added maleic acid (1 mmol) in EtOH ( )R4
ak, ro@mn tenperaturepandgtirred for 1 h. The reatli
i was dilute th di e?HﬁﬁN1%'§1'}ller (SRm_)*Nan;

ol ¢d 10 0¢ forHélsg The precipitat ed pr
f i PUemedirwashed, wipt . qr_yl Et 208&$Podr i edr, /&Buum
to afford pure CoNPRYd nds I'b in 70-94 %ylefS SN

2009/ 032885 PCT/ USZ 08/ 075193 -47 General Schgme 2 C7
NRA RLC mNR4' CN, Et3N HN R H2N reflux, 16 h
RL 2+ SNNRImMOor 2;, nl1(80-8% R2 R4 = Boc S
R3 4 11 12

O
(Rs=H)

R5)J\ RG I:‘5

mNH 6
0 N
TFA/DCM, 1t, 2 h HN NaBH(OAc)3, CH,Cl, m RG
R, n AcOH, 16 h (90-95 %) HN
n

or

Ry
2MHCFELO, g /] \)N\ oy JRUE
CH20|2, 0 OC, 16 h S N/ R R l

3 2
R5/I\ /)\
7

(95-97%) 13 Re ST N” "Rg

MeCN, DIEA, reflux
6-12 h (80-94 %)

Preparation 9:

—N-R,
R Cl N-R
1 m 4 GH4CN, DIEA or Et;N o HN -
r—/ T N H,N
2 2 n
S

| reflux, 16h d
+
N/)\Rs

m=0or2;n=1 (55-70%) R>
R, = Boc S” °N” "Rs

4 1 12
[0198] To a solution of 1-Boc-4-amino-piperidine 11 (2 mmol) in acetonitrile (5 mL) was
added N,N-diisopropyl ethylamine (4 mmol) and stirred for 5 min. at room temperature under
N,. Chloro-thienopyrimidine 4 was added to the mixture and the contents were heated at reflux
for 16 h (monitored by TLC). The solvent was evaporated and to the residue EtOAc (20mL)
and water (10mL) were added. The organic layer was dried (MgSO,) and concentrated to yield
crude product. It was purified by silica chromatography (1% MeOH in DCM) to afforded the
pure products 12 in 55-70% yields.
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O(RS=H RRRERS NH6 p R6 TFAADCM rt, 2 h
NaBH( OAc) 3, CH2C12 Vn or RL HN AcOH, 1 6 h (90-95 %
WORRIAIMBHC! -Et 20, R Nor Y 1 \ N CH2Cl2, 0 OB T/LS2008/@75193

SRNR3 11~ 2 (95-97% 13 R5S R6 S NR3 7 10 MeCN,

DI EA, reflux 6-12 h (80-94 % Preparation 9@ MNR4

RL CI MNR4 CH3CN, DI EA or Et3N HN R N H2N n refl ux,
16hRln 2+ 0N SNR3mor2;n=1 (55-70%9 R2 S

NNR R4 = Boc 3 4 11 12 5 [0198] To a solution of

- -4aham no-piperidine 11 (2 mmol) in acetonitrile
Prep(]aggﬂnfu} ﬂ\)/vas added N, N-dii sopropyl ethylam ne (4 mol)

and stirred NBRfM n. at roomtenperature undewmm
Chl oro-thie i mdine 4 was added to the m xtureJand
t he comfehfs e heatsegad-chgf) ax for 1g hHN N
(nonitao TLC). The swpl vent was evapor ﬁnd to
t hergel dlje it OAc (ZOHL% 10 and water g{ )l were
added. FheNST oRni ¢ | AMHCHELO.dPhed (MySO4)sandy” R,
concent pated d,apdcel d crude product. It was purified

by silicaachromat ography (1% MeOH in DCM to B forded

the pure products 12 in 55-70% yields. WO 2009/ 032885
[019BL-T/Tbs Byogrozeti@cof 12 was removed by either treating with 25 % TFA-DCM at

room temperature for 2 h or with 2 M HCl in Et,O solution at room temperature for 16-20h. In
both cases, the solvent was evaporated followed by addition of dry Et,O. The resulting
precipitate was filtered, washed several times with dry Et,O and dried under vacuum to afford
the salts 13 in 95-97% yields. The corresponding free base was either isolated or generated in

situ during the next coupling step.

Preparation 11:

0
—NH T (Re=h N/@p—<
HN Rs” Re m Re
R " 5 R HN
R, 48/\/(]\ NaBH(OAc)s, CH,Cl, SN

AcOH, 4-16 h (90-95 %) Rz | L
m=0o0r2;n=1 ST N” "R
13 10

[0200] To a mixture of 13 (10 mmol) and aldehyde 6 (10 mmol) in 40 mL of DCM or DCE
(1,2-dichloroethane) under N, atmosphere was added sodium triacetoxyborohydride (15 mmol)
followed by acetic acid (20 mmol) at room temperature. The resulting cloudy mixture was
stirred at room temperature for 16 h. The reaction mixture was quenched by adding aq.
NaHCOs, and the product was extracted with EtOAc. The EtOAc extract was dried (MgSO,)
and the solvent was evaporated to give the crude product. Purification by silica gel or

crystallization afforded the pure products 10 in 90-95 % yields.
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-48- Preparation 10: mN-RA MNH Rl HN 25%
TFA-CH2C12, 2h RL HN Nor N R2 R2 S NR3 2M HC1- Et 20,
WQASWIBIR3 nr0or 2; n=1; R4=Boc 12 13 [0199] TPET/US2008/075193
Boc-protection of 12 was renoved by either treating
with 25 % TFA-DCM at roomtenperature for 2 h or with
2 MHCL in Et20 solution at roomtenperature for
16-20h. In 5 both cases, the4%el vent was evapor at ed
foll owed by addition of dry Et20. The resulting
ate was filtered, washed several tines wth
Pre;%rrgﬁﬁ’a and dried under vacuumto afford the salts
13 in 95-97%Yyields. The corresponding free base was Rs

ei ther isol at H gegﬁg\ated di,mr, qiidyu during the n

coupling step: eparafitep 11: OR5 M NH RL 6 Rs
R6 M NHFr6 RYMN R / Iz NaBH( QAc) 3, CI—I2C12H SN

Rs AcCH h (90- 95 §& m=0or 2Rn=1 N“R3 10
13 102dD] ] o a mixt L,léfg,x@’%zﬁlﬁ (10 nmol nal dehyde
6 (10 mﬁ)I)NlnR@OnLo Ry

(1, 2- di=ghdr@r wetthane) under N2 at rmsphereS\/vasNadB‘ed
sodi um tri;acet oxybor ohydride (15 mmol) folibwed by
acetic acid (20 nmol) at roomtenperature. The
resulting cloudy mxture was stirred at room
tenperature for 16 h. The reaction m xture was

e e i C
[020?1’(l i :’Ig)c i de}(re %ﬁ qg@%@&%dgﬁ%&seogﬁﬁgle&marﬁfn gm)f@)sm 30 mL of
CH:CMy&ddedinterirfediaso? vidnhmotat mpmhqieeaiurb@mgemz dth®sphere. The
crude product, Purifjcation b)f silica gel or
resulting mixture was stirred at reflux for I6 h.” The reaction mlxture was quenched with
aq.NaHCO; and the product was extracted with EtOAc. The organic extract was dried

(Na,S0O,) and the solvent was evaporated to give the product 10 in 80-94 % yields.

Example 1
[0202] The compound 5-((4-(6-chlorothieno[2,3-d] pyrimidin-4-ylamino)piperidin-1-
yDmethyl)-2-fluorobenzonitrile (hereinafter “compound A”), was evaluated for activity in
promoting apoptosis of rodent and human activated hepatic myofibroblasts. The activity of
compound A was compared against untreated cells, cells treated with dimethylsulfoxide, and
cells treated with spiperone. Spiperone is a nonselective 5-HT,p antagonist. In the acridine
orange assay for morphological assessment of apoptosis, compound A dose-dependently
promotes elevated rates of apoptosis of rat activated hepatic myofibroblasts (40% of cells

apoptotic with 1uM dose). The results of the acridine orange assay are depicted in Figures 1-4.

Example 2
[0203] Compound A was tested on human activated hepatic myofibroblasts. The tested
human cells were primary activated hepatic stellate cells isolated from normal human liver
resected during removal of adjacent tumour tissue in patients with primary liver cancer. The
cells were then cultured on plastic in full media and passaged at least 4 times to generate pure

activated activated hepatic stellate cells, representing the major fibrogenic cell of the liver.
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% yi el ds. WD 2009/ 032885 PCT/ US2008/ 075193 - 49-
wee@pasmsion 12: Y /RS MNH (Y = C, Br, OV)PCIIUR008/075193

RLHNRS R MNR6 n HNn / NDEA MCNRRI

reflux, 6-12 h N S NR3 (80-94 %9 R2 mrCor2;n=1 S N

R3 13 10 [0201] To a m xture of 13 (10 mmol) and

N, N-di i sopropyl et hyl am ne (360rmol) in 30 nL of 5

CH3CN was added intermediate 7 (10 mmol) at room

u p r . . .
CudETBERAS TR DRERPEGop U ErqRRILI Ay restasion
withRboiputied Was 10pevicihed uM tbkes aaspadel3 and the product

was extracted with Et OAc. The organi c extract was

dried (Na2SO™4) and the solvent was evaporated to give

the product 10 in 80-94 %yields. 10 Exanple 1 [0202]

The conpound 5-((4-(6-chl gf quggo[ 2, 3-d]

pyri m di n-4-yl am no) pi peridin-1-
[020¢] ) i@inipoupd 2 WhuonbherdzZonadtivitl én (ndeciag atpase 3/ canpoundaspase 3
. .. A"), was evaluated for activity jn ronot i n :
18 m‘é&lgﬁﬁ 18§F%ﬁ%tfngr3é’88?9ﬁlsaﬂ’dl Rilin: ik ﬁb@?%&eﬁ a‘l’i’éfbté{tqﬁl his assay correlate to
incrddVQf ePNOBE ARbpiosisThe activity of  conpound A was

conpared agai nst untreated cells, cells treated with

di met hyl sul foxide, and 15 cells treated with
[0208hi $eanerdd Propedyareodbe pssap was pedraadi hasedsorHhg following protocol:
antagonist. In the acridine orange assay for

[ . of i A -
- VISR RSE AR oS RERCEIAE b RRR 6 ofnp COMRMSHAG e gvemigh.
Takatrcalls aithiintabieds hapatappropyiateilarabbshns ilchhofheeeklat controls.
apoptotic with 1M dose). The results of the acridine
o ethdwéfsy and wbgeds &1 wach wop gmpesture4. 20 Exanpl e 2

R e P ATP P S Bl P U P i morouehly
Remiavercgllafromiatubdtdnapadnlilew slieghlhtat & a@el tesrobstkeapeature.om

&?J gggpapquﬁ)?@ lrela}gfgnrt at a 1:1 ratio (i.e. 100 pL to 100 uL media) and shake at 300

> VR W N -
[a—

rpm for 30 sec.
7. Incubate cells with Caspase-Glo® reagent for 2 h at room temperature protected from light.
8. Transfer all media to white walled luciferase plates and determined luminescence using the
MicroBeta luminometer.

9. Caspase activity is expressed as fold-change relative to the untreated control.

[0206] Caspase-Glo® 3/7 reagent is available from Promega (CA, USA). The Caspase-Glo®
reagent contains a DEVD-caspase substrate which is selectively cleaved by caspase enzymes 3
and 7. The resultant molecule then acts as a substrate for a thermostable luciferase enzyme to

produce a light signal

[0207] Results: The results of this assay, displayed in Figure 7, show that compound A

increased Caspase activity in a time-dependent fashion.
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resected during renoval of adjacent tunour tissue in

patients with primary liver cancer. The cells were
WO b@n/032883 ured on plastic in full nedia and paRGHYS2W0$075193

| east 4 times to generate pure 25 activated activated

hepatic stellate cells, representing the mgjor

fibrogenic cell of the liver. WO 2009/ 032885

PCT/ US2008/ 075193 -50 Cul tubés of these cells,

di spl ayed 60% and 20% apoptosis foll owi ng an overni ght

i ncubation wth conmpound A at 100M and 1M doses,

respectively. Exanple 3 5 [0204] Conpound A was

eval uated for activity inHxadipté #4g Caspase 3/7

ctivity pase 3 is involved in regula
l020§bo&08§q0§nga an¥s Heheddesciistseadpagand! 1\af‘6t1¢smsya8. Welt gy laver
fibroARSRYniGUY GHiRtiRg (i9m i AE TRASRANLEYE!L AlnARRRIRIMET).

[ 0205] General Procedure: The assay was perforned

based on the followi ng protocol: 1. Passage rHSC at an

[0203bplfcqm|ei'?dtfb‘0d@hs‘bt yn this 25596 aneials forerresatedvd My dhicle, MCT

it P B P e TGV ViR EomReitn EOTRe G Yetment,

aninfa®l M8 RACIERBY M ung BsuAvbOperbatd ahufikal inalnd, selhsl batf&ed
toreadwroomtemmrMUre 4. |Imrediately prior to

formghe Vlarth% Lrsqé@ﬁd Lupgard e tiggue Was romgved. segtioped fed staiped with

V |
e T s R SR AT fhon o
shde@&&:&ﬁﬁﬁfﬁ lﬂ{nﬂ)y Wik@e khowledge df élxpeﬁtrieﬁta( torﬂ;tloh@OLph.g ted liver
100 L nedia) and shake at 300 pm for 30 sec.

slidep petzmadnates] Jesordingo thgsgiera @t%f{ P‘)IOWe &gehparpgietes was élbeectwely
LA TR R 3 Beith 14 @R drhAHL tesiof fi&fing th
e R ks 0 L TR LR pighs ark SR ling he mos
sevenbelbﬂ'olm E'Emﬂ baongsrfesbah ¢lee linsir agd tung lesidnsrvaBe taculated by averaging all
| um n C? ase ct|V|t i S expressed as
parapgicgs. génqhg}dgfl ug. OA tﬁrescﬂﬂfl 3P egm aaexperg@ental groups
werel 1@2&% %ﬁﬁ@%ﬁl’u@ Bitadls Wefe prREGERIh %ﬁ&ﬁidt@é’ﬂoﬁpi fd?JRatistical and
Promega (CA, USA). The Caspase-Qdo(r) reagent
grapbigalt amalysisa DEVD—caspase substrate which is selectively
cl eaved by caspase enzynes 3 and 7. The resul tant
a substrate for a thernostable
L”“£%fﬁ%gf§§%g§ﬁ§?%%%F%§Sproduce a light signal 25 [0207]
ReaWdotr edbr@aresul ts of this assay, displayed in
Fi&ure 7, show that conpound A increased Caspase
: PQ@F?OQn a time-dependent fashion. WD 2009/ 032885
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Alveolar macrophage infiltrate

|

2

3

4

5. Degree of erythrophagocytosis
6 Degree of hemosiderosis

7 Thickening of alveolar septa

8 Type II pneumocyte hyperplasia
9

General arterial thickening

10. Thickening of tunica intima

11. Thickening of tunica media

12. Thickening of tunica adventitia
13. Degree of perivascular edema.

14. Perivascular inflammatory cells (lymphs and plasma cells)
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-51 Exanple 4 [0208] Conpound A was assayed for
effects on lung and liver lesions, as well as |iver
WO 2090032885 i n ani mal s suffering fromliver fibrBGi/FS2008/075193
i nduced by nonocrotaline (MCT). 5 [0209] Cenera
Procedure: In this assay, animals were treated wth
MCT/vehicle, MCT w th phosphate-buffered saline
(PBS), or MCT with conmpound-A2-Fol |l ow ng treatnent,
animals were sacrificed, and lung tissue was perfused
15 anﬂlh%é Aﬂllogbneutral buffered formalin via the
“trac ung and liver tissue was renpved, sectioned
16. anHnsdthé¢ling ebanditiky ardeprainieyité.n- eosi n. 41 liver and 41
| ung slides were obtained for histologic eval uation.
Al'l 10 slides were scored blindly wthout know edge of
Lh@§§ﬂg&gqgﬂgﬁgng% Jirfkgps. Lung and liver slides were
eval uated according to the criteria |listed below Each
patapeiafibmas subj ectively evaluated and scored from
O_Ei !ﬁtﬂﬁg belng no di scernable | esions and 5
i nOU Ry RS Spst  severe | esions. Final scores for
boybnd N©, Binkelosi@nd | ung | esions were cal cul ated by
averaging all paraneters for each individual tissue.
A¢Ebn3@0©nmp@ﬁﬂe@nbﬁﬁﬁméte t he experinmental groups 15
wege reve a %% nd&¥|gygl animal s were placed in
th approp ﬁrouﬁ P P s?atistical and graphica
angbyﬁgstggﬂg scoring criteria and paraneters 1.
Al veol ar edema 2. Congestion 20 3. Intra-alveolar
heRBg dHelge 4. Al veol ar macrophage infiltrate 5.
De yt hr ophagocytosis 6. Degree of
e%ggﬁdgpgg{s 7. Thickening of alveolar septa 25 8.
TyRepffér qetieunocyt e hyperplasia 9. General arterial
t hij.ckeni ng 10. Thlck%nlng of tunica intim 11.
ThﬂéﬁgﬁﬁﬁﬁmﬁF“FWH@éﬁ A¥dia 12. Thickening of tunica
11. adgenhihd hiclesd Azt Jarikte@r €e of perivascular edema. 14.

Perivascular inflammatory cells (Iynphs and pl asma
12. celly®plasm variation

A G S R e

p—
e

[0210] Results:

Description of Lung I esions

[0211] There were three sections of lung on each slide. Sections of lung were obtained from
the left lung lobe. The most severe lung lesions were characterized as follows: Moderate to
marked numbers of alveolar macrophages infiltrated the parenchyma diffusely. These alveolar
macrophages rarely contained intracytoplasmic erythrocytes and hemosiderin.
Erythrophagocytosis was a rare to mild feature. Occasionally, aggregates of foamy
macrophages were present in alveoli. There was moderate congestion characterized by
moderate to marked distention of capillaries and larger blood vessels with sporadic intra-
alveolar hemorrhages. There was patchy distribution of marked simultaneous congestion,
hemorrhage, erythrophagocytosis and hemosiderosis. More severe lesions exhibited hyaline
membrane formation. Moderate type II pneumocyte hyperplasia occurred sporadically,
primarily with lesions associated with marked edema, hemorrhage and fibrosis. Pulmonary

arteries were moderately to markedly thickened. The thickening primarily involved the tunica
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BALT 16. Endothelial reactivity and prom nence. Liver
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2. Interlobular fibrosis 3. Zone 1, 2, 3 necrosis 4.

Central vein, portal vein necrosis 5. Sinusoidal

spaces (hepatocytes dropout) 10 6. Spaces of Disse 7.

Bile duct 8. Bile caniliculi-539. Kupffer cells 10.

Hepat ocyte appositional surfaces 15 11. Cell and

oL ST g B OSBRI SO

modw@tednflithmatse cbmpmﬁanoéompm;gd oflyagtbcwbd, deutrdphils |e©§1$10p1ﬁ11s and
l ung were obtalngilfrom | ef t Iunglobe Th
mastsf@%?lgrque}ﬁ@lgws%%e s l\R/élFéreEI‘? PRV SFYIFEIoHS s M marked

VascMPﬂ ehadifell celfﬁB\{/é‘I@ ? rﬂi’@ﬁraﬁd%ﬁlc@ H&Q&éﬁal@ﬁ&@@&’ag% vascular

infiltrated the parenchyna diffusely al veol ar
lumins.cBopkbiges andibe:lnyhmrﬁlﬁhatblaicreamdqmylbmmbhnslw enflammation that

) ryt hrqcytes and henosi derin Er ocyt

inctiged WRAREVER il T che S Gty et REBRET LB heliTimina were

occabiBANY BiRed Rk SRBANES cpeicfiaPdcs SRhcrbphadby @Al minikl€ FiBrin and edema.
was rnoderate congestion characterized by noderate to

Lymphaticesseilsvemtocemianplly diated and promanent] ar ger bl ood
vessels with sporadic intra- alveol ar henorrhages.

Desc-{g%{)goﬁlﬂ?vepﬂgﬁg% di stribution of marked sinultaneous
rrhage, erythrophagocytosis and
henosi derosis. Mdre severe | esions exhibited hyaline
[0212F nHTharevdrotwakedions Ml ah eathygirlel Thp smnimns: yvte&: obtained from the

et 1R Rs T @ rairons Sadhe Firk e RuD ermbsne varying

degréésbff %h§ 1 (PR BB Mok [ BhikB $antBd ErofPHaH & ﬁ‘JaM(CHO These findings
kedl'y thi ckened. The thickefing primarily invol ved

1nd1<1ataesyst@m1@aimlmstratlon of a toxic substance, which is first distributed to Zone 1,
resulting in necrosis of this metabolically active area. Depending on the degree of severity, the
necrosis affected Zones 2 and 3 as well. Livers exhibiting massive necrosis also had
hepatocyte dropout, with widening and congestion of sinusoids. Moderate numbers of
sinusoidal cells with small, condensed nuclei were evident in the experimental groups receiving
50 mg/kg and 100mg/kg of compound A. These cells may represent apoptotic stellate cells.
The presence of neutrophils, lymphocytes or macrophages were not observed. There was
evidence of periportal fibrosis in the monocrotaline + vehicle group, which represents an
attempt to repair the damaged areas of coagulative necrosis. Some sections in this group had a
higher degree of periportal fibrosis than others and also showed signs of hepatocyte
regeneration and atypia. The degree of severity for the liver lesions appeared to correlate

roughly to the degree of severity of pulmonary lesions.

Statistical Analysis of Lesion Severity

[0213] ANOVA single-factor analysis revealed significant increase in liver lesion severity
scores by monocrotaline (MCT) administration in the three experimental groups (Vehicle +
MCT, 50 mg/kg compound A + MCT, 100 mg/kg compound A + MCT) compared to Vehicle +
PBS control (p values <0.05). The results of this analysis are depicted in Figure 8.



10

15

20

25

30

WD 2009/ 032885 PCT/ US2008/ 075193 -53 nedi a, however
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conposed of | ynphocytes, neutrophils, eosinophils and

mast cells surroundi ng vessels. The degree of

perivascul ar edema was mld to marked. Vascul ar

endothelial cells were prom-fi¢nt and nucl ei

occasionally protruded into vascular 5 |um na.

[021@1[9r : ?’g?}%: oﬁ%gﬁmf&ﬁ?e{hc% 1?%121&%1#%%9 ldnﬁq%s?%is sg:%res indicating greater

sevehW”ﬂphO OP1esAs @dpacedindébie,9, deut wephddse-depesienopbudtion in lung
and mast cells. Their lumna were ccasignally filled

lesiogjseoresRy giedieistepddrag-icampewnd &; 41’3 § & %@mpound A

rodﬁ&é@l‘ ABbef jeRiochRcSB¢hAL qmehlclkﬁm@{ r&ﬁggpii) er, when the
occasionally dilated and prom nent cription o?

doselgf vempbwsi Arveis 1m:r{:z(3Qd 7] 100hepkgybe éntgvi/osmmcommmsaﬁduced in

ver, on each de. The ect 0 taln f
sevefifynd, P R e i e W abersen L T it the' Vitaie + PBS
(ana@ggﬁg t@%nﬁfﬂ i rdRSd ERBp Wa@%ﬁﬂﬂ‘ﬁ t& thevdb iy fé@elvﬂl%g'()@%g/kg
Zone &perlportal) necrosi s, which ranged fr

compgund A & Ml kesenp, Tiieessing an @ffﬁ@tsve treathapaireredyeing hmg 16810118
adm nistration of a toxic substance, which is first
He gkﬁ%gﬁgﬂgggg&%:Zone 1, resulting in necrosis of this
ctive area. Depending on the degree of
severity, the 15 necrosis affected Zones 2 and 3 as
[0218f There wevevaryiighiehiets afmpaiiabblastpeclifesition ahS OOIHI@dn deposition
hepat ocyt e dr opout wi deni ng and con i on_of
surrQingipgfogal tr%%lwgf"éc H‘g]et?rglg&g n Zrﬂﬂ%%oa ﬁes Bhietdyet
proli8dFRidn weORILASEHy W cBite R IHE afRMS Qﬁnlsrobl@ The degree of penportal
experi nment al groups receiving 50 ng/kg and f%
fibrosfs voorepolunadd As a Tépesae pahinstenmythireqgick genp aagd dixt ESIII](E are as follows:
stellate cells. The presence of neutrophils,
o 8 oliydPIOEP IR $ivers tivaet aythagesocn&hindoielibis @ad adld, fodéeMte or marked
was 20 evidence of periportal fibrosis in the
fibrogsnocr ot al i ne + vehicl e group, which represents an
t IV .
+ 4 oL OBt RRbled vif ABTRAGEIRY 238 L QARMR K minirnl o
milddagsge of periportal fibrosis than others and al so
showed signs of hepat ocyte regeneration and atypia

* L oref lfelgiadivers teatedryithymppecretaling 8P medg enmpoapg dahanegligible-
verynf ﬁf?e[lrFlsﬁ%ﬁtme[dzlﬁgmgs to the degree of severity of
ypuPnDnéry Vi

esi 0 Statistical Analysis of Lesion

o | oeNEd (11 Y0)[[R2k3caIGMMm Sdhigé e-FBEChr manahlyshssik.eveal ed
significant increase in liver Iesion severity scores

[0218Y "MRQAGERLAbA BEMONSDtaB A HAuSEd f'ﬂgﬂo@i@ bg '&ofn?@ utd A @@deplcted in
experinmental groups (Vehicle + kg conpound

Flgup’g: Mmpiwfr}gmg@ldd@@p teavd fmmthvmylo@@tmmlgm groups are depicted in
Flgur h[ ("hge toP] gflne% mOﬁigurec}é |(OSH% V(:f tS SS]-le WQnSPe tge Ee tdnT %grlletls show liver
tissue. Part A in Figure 11 shows tissue samples from a subject treated with vehicle and MCT,
indicating pulmonary hemorrhage and edema with periportal necrosis, hepatocyte dropout and
capsular fibrin accululation. Part B in Figure 11 shows tissue samples from a subject treated
with MCT and 50 mg/kg of compound A, indicating improvement of MCT-induced pulmonary
lesion with moderate arterial hypertrophy and mild pulmonary edema. Periportal necrosis in

Part B appears slightly reduced compared to Part A. Part C in Figure 11 shows tissue samples
from a subject treated with MCT and 100 mg/kg of compound A, which appear to show further
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15

WO 2009/ 032885 PCT/ US2008/ 075193 -54 [0214] MCT
treatnment produced significantly higher lung |esion

W@ ewpe3ssndi cating greater severity (p<0.001)PCHES2008/075193
depicted in Figure 9, there was a dose-dependent
reduction in lung I|esion scores by the adm nistered
drug, conpound A. A dose of 50 ng/kg of conpound A
produced a | ower |esion scoré5Sthat the Vehicle + MCT
group (p=0.09). Fbmever when the 5 dose of conmpound A

reculfi AR TRk Do P s b el et S T B B Bimpared o
Part BbSI&febEeaj)p(em(ﬂo B&fuﬂh%h&dhu[tgﬁoquenpblml\de&mab &vith 1H<Bé‘ased dose of
(anal ogous to normal, aninmal) treated group was._ Si
drugy 8a{tﬂ%mg]|€18% 11 esggw\s, pﬁ%le f@lﬁpfﬁ@ fqggl a gﬁ%)tegg\m_thmgl?-lcle and PBS,
whicllaBHéhrs H‘s‘iﬁb%ﬁtﬂ@ Br A0 e BHLRE U YRerdd] %gf&&af)hy gufn‘?&fé%!' &ma or
u  esions. Hepatic Fibrosis An 10 [0215] There
hemovelagevardylittig odegeadsicofof pyrifdrtat odxress. prol i ferati on
and col | agen deposition surrounding portal tracts
W th occasi onal bridging two and three.
Bi | e duct proIiferatioﬂcﬂg§&g§@g§$onalIy associ at ed
[021W t Thakeas! 1€ in fhdarO&iil$ recdHiz&l @@ beabIeto RREMAANERL no more than
fibrosis was evaluated as a separate paraneter wthi
rout@aéwengpat@ﬁdnqm@ouwwaéenﬁ@ the sesificgmgeedures démﬂbé«ﬂ herein.
Suc}heqél \%.Qeiﬁ%s ArE \égﬁsig{réede%trb%qlemhg ns%g&? 5f8&1§ ﬂ\%ﬁtlon é’n% rg ?Veéed by the
follo@xﬁnﬁé’/élaﬂmsv &Y Bicuk eatiseclitiont, ] teRkoay, @h(ahioﬂﬁﬁcatl&& rl’@;/ kgmade to the

npound A had m ni nal to mldfibrosis. 1 out of 13
mveletm By WGy ISP BITER F BHE HHOEPBE 8 @Vﬁnti@ba%f&ﬁw@d by the claims.
Ot BETRG) P rger Rggoeyton F Y hepy e b gy e
contenits bf albfefarbmces; 1RB8d hatents) anidrpablifheld pasnsapplio2idegs cited throughout
hi at.enuatio o£ nonocr ot iQE%indu%ig fibrasis b
this YURTRTA ?r§ YEFPEPEUCT WY TR Ce 1§ APRECRRBICES TP H grocesses,
and RBGol ¥thodd fafdies, hpABaliB MAJIRY Aot iR RAY bEKABRSI Rrehe

depicted in Figure 11. The top panels in Figure 11
inventipandigmpodingnietheef.| e t he bottom panel s show |iver
tissue. Part Ain Figure 11 shows tissue sanples from
a subject treated with vehicle and MCT, 25 indicating
pul nonary henorrhage and edema with peri port al
necrosi s, hepatocyte dropout and capsular fibrin
acculul ation. Part B in Figure 11 shows tissue sanpl es
froma subject treated wth MCT and 50 ng/ kg of
conpound A, indicating inprovenent of MCT-induced
pul monary |esion with noderate arterial hypertrophy
and mld pul nonary edenma. Periportal necrosis in Part
B appears slightly reduced conpared to Part A Part C
in Figure 11 shows tissue sanples
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30 froma subject treated wwth MCT and 100 ng/ kg of
conpound A, which appear to show further WO
wWQo®9/882885 PCT/ US2008/ 075193 -55 reducti on BPET/US2008/075193

MCT- i nduced pul nonary | esions with decreased arteri al
hypertrophy conpared to Part B. There appears to be
further reduction of periportal necrosis wth
i ncreased dose of drug. Part6b in Figure 11 shows
ti ssue sanples froma subject treated with vehicle and
PBS, which appears to show ki e or no evidence of
arterial hypertrophy, pul nbnary edema or 5 henorrhage,

We ddvgh:| ittl e or no evidence of periportal necrosis.
EQUI VALENTS [0217] Those skilled in the art wll

1. AMRIRGNdfARatifE oPFre MR g Dr@ASCEN dnddrParisfl @bfERt, ¥BMPritiAan
routine experinmentation, nunerous equivalents to the

admglbsé@‘pgi te aﬁlﬂb]@%td(] meed daref p Hregrnsarieslly effediyemount of a compound of

fonnt‘ﬁﬂﬂ, mlﬂ%m for@lf Igggeijiréjsgﬁtggbgo be wi thin the scope of

e’invention an e covered by the 10 foll ow ng
claims. Various substitutions, ggtg{ations, and
modi fi cati ons may be made to the>d Avention wi t hout
departing fromthe spirit and s@apetrof the invention
as defined by the clains. BiherR aspects, advantages,
and nodifications are witRyn tihe scope of the
invention. The contents oy N ef erences, issued
pat ents, and publi shedRpaten @leications cited
throughout this applicati&n aNe Rereby incorporated
by reference. The appropri at e, conponents, processes,
15 and net hods of those patents, applications and

ot heluddQcpiieniGuitilyaR cRA8e taE, idvatéNBnd/binasesi ihefeotnd
enbodi nents thereof. WO 2009/ 032885 PCT/ US2008/ 075193

whereBs CLAIMS We claim 1 1. A nethod of treating or
preventing fibrosis of an organ of a subject,
c oRpriRntppesantrindipsndanitlydrytwgan.dowreadkyli 61-beegcloalkyl or

t.here a, therapeutically. effect,) a ¢ of .
evel S o SRR B ke S S B TR B -ont. s
or urfs@pdtRSeN b oPNeteBaryRR ;, \MOBR,,REONIR RLCORER /)., -OR7, -NHR, -N(R5),
-Ry-alkoxy, -R¢-haloalkyl, or -R¢-haloalkoxy; or

R; and R», taken together with their bonded carbon atoms, form a substituted or
unsubstituted C,4-C; cycloalkyl or cycloheteroalkyl; wherein the C4-C; cycloheteroalkyl
comprises at least one of O, N or S, and the substituted C4-C; cycloalkyl or cycloheteroalkyl
comprises at least one substitutent selected from halogen, -COOH, -CN, -NH>, -NO,, -OH,
lower alkyl, substituted lower alkyl, substituted or unsubstituted C;-C¢ cycloalkyl or
cycloheteroalkyl, substituted or unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -
CON(R7),, -OR7, -NHR7, -N(R7),, -Ro-alkoxy, -Ry-haloalkyl, and -Ry-haloalkoxy;

Rj is H, halogen, -CN, -NH,, lower alkyl, R7, -OR7, -NHR7, -N(R7),, or substituted or

unsubstituted aryl or heteroaryl;

R4 is H, Ry, or substituted or unsubstituted aryl or heteroaryl;
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4 SNR3 5 (1) 6 including pharmaceutically
acceptabl e salts, solvates, and/or esters thereof; 7
wWab@pe32888 R1 and R2 represent independently hpdr/ogzng/ 075193
| ower al kyl, Cl1-C6 cycloal kyl or 9 cycl ohet eroal kyl,
hal ogen, hal o-substituted al kyl, -COOH, -CN, -NH2,
-NOQ2, -OH, substituted 10 or unsubstituted aryl or
het eroaryl, R7, -COOR7, -CONBR7, -CON(R7)2, -OR7,
-NHR7, -N(R7)2, 11 -R9-al koxy, -RO9-hal oal kyl, or
- R9- hal oal koxy; or 12 Rl and R2, taken together vvith
their bgnded carbon|atons,| fori“n a substjituted or
unsubs ute - C7Ngycl oal kyHN r cycl et er oal kyI
whereiln t e 7 yc ohte oaI 14 conprises at
Ieast substRl ed C4-C7
|.oal dte ycI ohet eﬁ*ao IkyI 15 co |ses at Ieast
§ubst|tutent 'sel ect ed fr’om hal gen, -
16 | ower al kyl ubstltuted ovver

al l%g/rmd géjf?ﬂqSF%Ftlé#PSPd%’Hg@Bgfqg%rthé‘ £e-- 68Uy 1 0hI-RY - -NO2, -OH,
lowe kY S GHRBEIRTPal 14§1F/Q|7sub§fdlﬁ%§& b ﬁﬁsﬁgstﬁﬁte&‘ AR B?Bét&ﬂé%ﬁ@ Ry, -

aryl’ ‘or heteroaryl
COURON(EOINBIR 75 @Q?N(R7NHF€7R7, ~INHR?) Z\I(Rng-RaJralklmxy R9 -haloalkyl, or -Ro-
hal haI oal kyl , and - R9- hal oal koxy; 19 R3 is H,
aoﬂ h, -CN, -NH2, lower alkyl, R7, -OR7, -NHR7,
%27}%@ or substituted or . 20 unsubstituted aryl
ia A takenpgggther pyltl}:\ﬂ?elr bepndedisaghopsfapm g rsubstltuted or

unsuHﬂﬁH@ﬁtuhEa%ﬁQd%r ¥t 6 Mertlr&] Qa‘%é@ych R%QIOQ é&%a&% or unsubstituted
PCT/ US2008/ 075193 -57 N N N HN"HN R%

saturateRP - *6-oor 2BeRbemddafk®cydpriems mtherenddp @aﬂbenydhy: ring may be a fused

biary e Y RT3 R HBABIE eyt oneaees Pisgl S from the

group '&§h‘§i’§fdgtdﬂ tO?(N 3 Hld pranﬂ‘ ﬁ{e%gé%[tﬂded rﬁ% ,comgrcismast one of halogen, -
- CONHR -NHR7, - | koxy,

COQHRe Ot Nle,IdNOz, d%H 1R9/€r Qllsylh ammatmlywebalkzb sy titurgl or
en. toget nd 0 a
oo S BRGNP PRI AREIP SR T, PO AN R -

Ro-afkoRgMReiedb %ntxqckglhal@amoﬁg dilR5§R§ uhs A, tdkeR €ogether with their bonded
unsubstitute 29 saturated 5- or 7-nenbered

carbengs Fea qrematiEng (aeispPHoRHY S@hi’tﬁb‘@Q enitke adizggnigaybaseatoms to
y r ring
T T e T
Ry represents independently for each occurrence substituted or unsubstituted C;-Cg
alkyl or Cs-C¢ cycloalkyl or C5-C¢ cycloheteroalkyl;

Rg is hydrogen, halogen, CN, or a substituted or unsubstituted lower alkyl;

Ry represents independently for each occurrence substituted or unsubstituted Ci-Ce

alkylene or Cs-Cs cycloalkylene or Cs-Cs cycloheteroalkylene;
A is hydrogen or C;-Cg alkyl;
nis0,1,2,3,4or5;and
* represents a point of attachment.

2. The method of claim 1, wherein R; and R» represent independently hydrogen, lower alkyl, or
halogen.
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31 group consisting of O, N, S and P; and the
substituted ring conprises at |east one of hal ogen, -
WQ@200008485 - CN, - NH2, -NO2, -OH, |ower al kyl, PCT/US2008/075193
substituted | ower al kyl, substituted or 33
unsubstituted aryl or heteroaryl, R7, -COOR7, -CONHR?,
-CON(R7)2, -OR7, -NHR7, -N(R7)2, - 34 RO-al koxy,
- R9- hal oal kyl , or -R9-hal oal-kdbxy; or R5, R6, and A,
taken together with their bonded 35 carbons, form an
i t
5. TR A B 4 P2t AL B SURE G B e o
mmuhﬂﬁu&d(hﬁlnﬂhﬁered unsaturated or saturated ring; 37
R7 represents independently for each occurrence
substituted or unsubstituted CI-C6 38 al kyl or C3-C6
cycl oal kyl or C3-C6 cycl oheteroal kyl; 39 R IS
hydr ogen, hal ogen, CN, or a substituted [or
unsubstituted | ower alkyl; 40 RO represent
i ndependent|y for each occurrence substituted or
4. Tharseibst pf leistiotanyame of sl o nbemsin 03 Cb
cycl oal kyl ene or C3-C6 cycl oheteroal kyl ene; 42 Ais

5. Theyndetbge nf dpinChE OF @ilelof Iclaimsg B-4n wihsrefy R4is sgbstiBytedianyt; Rs;is hydrogen;

(1§3d 44 * represents a point of attachnment. 1 2. The

and {dsHod of claim 1, wherein R and R2 represent
inde end ntly hydroge r_al kyl, or_ 2 hal ogen. WO

6.T SRRSO Ft%wgé Whsginin 0 gk et hod of
cIa|n11 or 2, wherein R3 and R4 represent

7. Therrgethesh abelainy lh\ymr@géﬁld@pmpzuwbwg@ fallomape tormak:
alkyl. 1 4. The nethod of claimof any one of clains
1-3, wherein Qis 1 5. The nethod /B clai mof any one
of clainms 1-4, wherein R5 is s jtuted aryl; R6 is
hydrogen; 2 and Ais H 1 6. thod of cl ai m of
any one of claims 1-5, wherein nis 0 or 1. 1 7. The

met hod of claim 1, wherein ff%ﬁ conpound has the
(

following formula: R2)n NH 2 S N3 (Il) 4
i ncl udi ng pharmaceutically acteptable salts, solvates,

and/ or esters thereof; NH
&S S, J

n
including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

R represents independently for each occurrence halogen, lower alkyl, cyano, or

trihalomethyl;

R, represents independently for each occurrence hydrogen, halogen, cyano,

trihalomethyl, lower alkoxy, carboxylate, amide, or a sulfonyl group; and

n represents independently for each occurrence 1 or 2.

8. The method of claim 1, wherein the compound is 5-((4-(6-chlorothieno[2,3-d]pyrimidin-4-

ylamino)piperidin-1-yl)methyl)-2-fluorobenzonitrile or a pharmaceutically acceptable salt

thereof.
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5 wherein 6 R represents independently for each
occurrence hal ogen, |ower alkyl, cyano, or 7
wo eoobabasset hyl ; 8 R2 represents independent|y PGF/US2081075193
occurrence hydrogen, hal ogen, cyano, 9 trihal onethyl,
| ower al koxy, carboxylate, am de, or a sulfonyl group;
and 10 n represents independently for each occurrence
1 or 2. 1 8. The nmethod of cbaim 1, wherein the
conmpound is 5-((4-(6-chlorothieno[2, 3-d]pyrimndin-4- 2
) Ri id f 1OF i trhial BT
0. TH BRI R 15 Wiereit Ik CBlrgphad 3y % B RARRhofp - B Rmidin-4
ylanﬁ@ﬁfp@ﬁ&&%y]ﬁ’ﬁ@t’h%ﬁﬁ%ﬁiﬂﬂﬁw 3 phaithcdut@ally hecepaibleoditaliereof.
claim1, wherein the conpound is
10. Bre(théthdbodhyainetdicRiaf 2.o3wHERM thelogian-idthediver.
yl am no) pi peri di n-1-yl)nethyl)benzonitrile or a

11. RRahSREEHHT drﬁzﬂinle)bf@ﬁﬁﬁ@l@bivﬁel%ﬁl &ebtg%q@the kidnkg: The

nmet hod of any one of clains 1-9, wherein the organ IS

12. %qnéth%c?(?%an%/ ohtof Iﬁﬁnﬁ'ghgfﬂ dl%fn ‘rﬁ%i@ﬁ @Jﬁ% trrf]oé' g :

erel e‘organ 1s

13. 'l%n &H offa Cl al g?o]‘}nmé 1- fI:rnlnttFe s%é&??s | r%at h:r |eu29
The nethod of any one

14. T tﬁ?@h%f: e SRR L lphgh%féﬁ (BE PO & PR 1 15,

The et hod of an one of clains 1-14, wherein the

15. Therpabedolanyrase sl raims {44auhrindhe Faapoundgl farmya higgdministered
ata dlc%aééﬁ% tﬁ@\gﬁg? 8f at2RP Y6 n‘%?o %oﬁtqwgﬂ% 1000 ny. 1 16.

e net any one clalns wherei n the node

16. ?fl %g{ﬂoﬁloyaﬁ}a&lleb& c?etlmsaeil ij %v PJEP Hl%qgode f%d&llmstgaeti&n aﬂf ’said

i ntravenous,”’ su ransde
comp@pidd@abral, iimdv@ AtBC wtﬁlﬁlgualﬁoduﬂﬁrr t&iarﬁdérﬁfall ,akgtal, topical, intramuscular,
subcut aneous, buccal, nasal, or direct delijvery to the
intraariggial, subcptancousehyqeal naval.or direstrlglivery & dediver: ng

necrosis or inflammation in a subject, conprising 2
17. Adnethed eletrqatigs 106 Pee verfBjsetsrrasisy i npthatiqiigin agsubject, comprising

admlfms%rﬂ%etgt | %(I:ym %fe&f &1%%6%? a éfa%htlgall 21l n\pegalﬂg@u:n? &Ea §%mpound of

or nu esen
formAla IRé/theQ f8tmufdT is represented by:

Rs_ Re

o

Qf

q))
including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

R; and R, represent independently hydrogen, lower alkyl, C;-Cs cycloalkyl or
cycloheteroalkyl, halogen, halo-substituted alkyl, -COOH, -CN, -NH, -NO,, -OH, substituted
or unsubstituted aryl or heteroaryl, R7, -COOR7, -CONHR7, -CON(R7),, -OR7, -NHR7, -N(R7),
-Ry-alkoxy, -R¢-haloalkyl, or -R¢-haloalkoxy; or

R; and R,, taken together with their bonded carbon atoms, form a substituted or

unsubstituted C,4-C; cycloalkyl or cycloheteroalkyl; wherein the C4-C; cycloheteroalkyl
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4 SNNR3 5 (1) 6 including pharmaceutically
acceptabl e salts, solvates, and/or esters thereof; 7
wab@pe32888 R and R2 represent independently hpdr/ogzeng/ 075193
| ower al kyl, C-C6 cycloal kyl or 9 cycl oheteroal kyl,
hal ogen, hal o-substituted al kyl, -COOH, -CN, -NH2,
-NOQ2, -OH, substituted 10 or unsubstituted aryl or
het eroaryl, R7, -COOR7, -CONBR7, -CON(R7)2, -OR7,
- NHR?7, -N(R7)2 11 - R9-al koxy, -R9-hal oal kyl, or
I Kk '
com]ellﬁ%% 9& 59 é% Ea)f or%2 1'1:3 th@ %ﬁ%ﬁutg& gu gﬁg { &?g?ie(gle%rrc\%lg(?geteroalkyl
compifixes bs]bastt uahe du@ﬁuﬁ‘éht @g/leétenafrbml hatogeay-€lQbH! €iMdaNkl ;NO,, -OH,
wherein the CA-C7 cycl ohet er oal kyl 09/ 032885
lowepeﬁwﬁéz'@%%vtedzm g gusitg ﬁfﬁ? w&%stgweg Eadts cyrlealsy @,
cyclc%e@erro§k¥la§1ﬁ)sﬁdﬁ?ed%f%gﬁﬂsfﬂu% %1’ &%e@f&lrglak%,y—wa% -CONHR7, -
cycl ohet er oal kyl conprises at |east one
CON{RbxstiQRit VIR s eNeR 1) e dR§-plbx naRoheloalky CABH; Ro-IGRbalkdd2 ,
-NO2, -OH, 16 |lower al kyl, substituted |ower alkyl,
SURgid H UHadsbea) -ANS NibB ] lotvet &ilyICR,,CORGy- NIRY, KMI{R 04, ol Fubstituted or
c cloheteroalkyl substituted or unsubstituted aryl or
UHSUH%%?@S AFyjlor hetoroalyboor7, - CONHR7, - 18 CON(R7) 2, - ORY,
-NHR7, -N(R7)2, -R9-al koxy, -R9-hal oal kyl, and
- RB- Wl Jd F@b%}bﬁltl@d% uméuhﬂtltmmi a5t hetegparyl: NH2, | ower

al kyl, R7, - -NHR7, -N(R7)2, or substituted or 20
unsubstututed ﬁryl r het roaryl 21 R& is H R7, or
substltMted or'unsu stltu eroaryl N N
N HN 5 and R6
repres nt |nﬁ§E;% oge halog -COOH, -CN
- NH2, al kyl , suﬁ% tuted | ower

alamh §ubst|thted 6r unsdbstlfutgﬂ-ary1 or
heteroaryl, R7, 25 COOR7, -CONHR7, -CON(R7)2, -OR7,

NRRZnd RN(Rfosent Addaay Yyd malgeeh kKYlOOK!-CNRONHZ6-NO,, -OH,
halg;?koy&ﬁ grmén&%F y gngﬁ%?taﬁg% together mnt}g v

lower glkiyt, Sbb%l@éﬁd tosres ke, Sflbﬁ}tmtad suwsubitifated api oppeteroaryl, Ry, -
t {
ol ki Shunest R, oy S TRIBAIS]. SEBRGHEI'S &,

thﬁkmqﬁor or 7-nmenbered carbocyclic ring, wherein the
carbocyclic ring may be a fused 30 biaryl ring or a

heRe S andAGYIE t6gdthdtGviOmPir bshdid @fbon€aF6#m @REbstituted or
unsugsetgtstreg ?Jtnsoartrlllrit%ld%c tore g nzern?brgrft:dhc?arbocychc ring or a substituted or unsubstituted
saturated 5-, 6-, or 7-membered carbocyclic ring, wherein the carbocyclic ring may be a fused
biaryl ring or a heterocarbocyclic ring comprising at least one heteroatom selected from the
group consisting of O, N, S and P; and the substituted ring comprises at least one of halogen, -
COOH, -CN, -NH,, -NO,, -OH, lower alkyl, substituted lower alkyl, substituted or
unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -CON(R7),, -OR7, -NHR7, -N(R7)2, -
Ro-alkoxy, —Rg¢-haloalkyl, or -Re-haloalkoxy; or Rs, Rg, and A, taken together with their bonded

carbons, form an aromatic ring that is optionally substituted on the adjacent carbon atoms to

form a bicyclic ring with a 5- or 6-membered unsaturated or saturated ring;

R7 represents independently for each occurrence substituted or unsubstituted Ci-Ce

alkyl or Cs-C¢ cycloalkyl or C5-C¢ cycloheteroalkyl;

Rg is hydrogen, halogen, CN, or a substituted or unsubstituted lower alkyl;
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31 group consisting of O, N, S and P; and the
substituted ring conprises at |east one of hal ogen, -
WQ@200008485 - CN, - NH2, -NO2, -OH, |ower al kyl, PCT/US2008/075193

substituted | ower al kyl, substituted or 33

unsubstituted aryl or heteroaryl, R7, -COOR7, -CONHR?,

-CON(R7)2, -OR7, -NHR7, -N(R7)2, - 34 RO-al koxy,

- R9- hal oal kyl , or -R9-hal oal-kbxy; or R5, R6, and A,

taken together with their bonded 35 carbons, form an

ar

o ARl Tk RLPABLL Y S Bl B A e 1
alkyn&er Of-(B cpadodieylet anSaACycpiddtasallsdens; at ed ring; 37

R7 represents independently for each occurrence

subsit h &b ¢h & CLOsuksEi tuted Cl-C6 38 al kyl or C3-C6

cycl oal k or C3-C6 cycl oheteroal kyl; 39 R8 is

hqu@@qnz hal Ggeand CN, or a substituted or
unsubstltuted | ower al kyl; WO 2009/ 032885

PCI/%ﬁg%Q %ﬁ%@aum§$gﬁp RO represents independently

for urrence substituted or unsubstituted Cl-C6

18. lﬁlgg':cqleotﬁg({ §19ai8 1’102 herel 3 kkﬁipe ns%ntoﬁldé:s nt]é%lydfquP lower alkyl,

r'oal'k rogen o

or hdlBgen.is 0, 1, 2 3, "4 or 5, and 44 * represents a
poi nt of attachnent 1 18. The nethod of claim 17,

19. MReh&héd &t clanrd1 Rer IERRRENR, hiERP %_F%%Bﬂit' 1Mdé1‘))éﬂdéﬁ@l§'1h,ydro gen or
| ower aI5¥ 2 or halogen. 1 19. The nethod of ¢l aim

unsubgtitoted (B;Camlerlei n R3 and R4 represent independently
hydrogen or 2 unsubstituted C-C6 alkyl. 1 20. The
met hod of claimof any one of clainms 17-19, dherein Q
is 1 21. The method of claimof any one of ai s
17-20, wherein R5 is substituted aryl; R6 [s |2

hydrogen; and Ais H 1 22. The nethod of rm of any
|nB 17-21, ein.n ks 0 or 1, 1 23. The
20. Tﬁ@t%{a Sof’ 4o fhay OnﬁAV?\,gF]réFﬂS% ‘?516%8  has e

ow ng_ faornu £ S N3 (I
21. Thﬁé{l%%@f qéﬁa? %@é}étﬂnp@éplayn% %8B»t‘alaﬂr@n§a|1% S;Jbsgt@re@a%rﬂs& is

hydrB94: Qhd &St @f s thereof;

22. The method of claim of any one of claims 17-21, wherein nis O or 1.
23. The method of claim 17, wherein said compound has the following formula:

/R2>n
|

A
Q
NH
R J
(1D

including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

R represents independently for each occurrence halogen, lower alkyl, cyano, or

trihalomethyl;



4
5
6
7

O OO

5 wherein 6 R represents independently for each
occurrence hal ogen, |ower alkyl, cyano, or 7
W@ eiobasasaet hyl ; WO 2009/ 032885 PCT/ US2008/ 0751BGI/USBHBS/@75193
R2 represents independently for each occurrence
hydr ogen, hal ogen, cyano, 9 trihalonethyl, |ower
al koxy, carboxyl ate, am de, or a sulfonyl group; and
10 n represents independent|-92for each occurrence 1 or
2. 1 24. The method of claim 17, wherein the conpound

y1 RATSSeh LR ARL, Rl e hiiee e it eyago.,,
trihabonphizylniveetiblikogy, Icyrbac glaet aflde, sied tul@nyhgoe@fand1l 25.
The nethod of claim 17, where in the conpound is

3- f (préRnGhh@pehd¥n€ ) @bradh B qufehdd dbn2. 2
4-yl am no) pi peridi n-1-yl)nmethyl )benzonitrile or a

24. ma}ﬁétﬁ&@yﬁ gl 1y v@féis&m}@%elp%ah& 1st§1ﬁnq9fch1o%oti%@noﬂ§hﬁd Ipyrimidin-4-
hod of any one of clains -25, wherein the subje

ylamlma)alpnadmall ymgth@1j:2- ﬂth@Oh@tzhomnl@for awamﬁ@emicady accmptable salt
ﬂwﬁ} -25, wherein the subject is a human. 1 28. The
't hod of any one of clainms 17-27, wherein the

25. i RO ahgirar TaBBiE e FgTPEUbr L 6bsh e Eag:s dIpyrimidin-
4- ylz;miﬁo)yﬁ%erﬂﬁﬁl @fyl)ﬁ{yhﬂﬂ)%nﬂfmtﬁh@étms% ?m%%uﬂ%ﬁh%bébtﬁﬁl@ salt thereof.

de of adm nistration of said compound i s oral

2. TH%%&H?J‘ Oty R LOBHAY 729U e A i&?[s%amrn%ft al,

I cCa ranuscu Intra- arte

ubc eous, elivery to the
I %dl e hEERu SP2 b nIh Bl B giah
ctlv he at| teI cells jn a subje
2%, rm?tﬁ%ff et Riret e fo" Fael dds udiintn birmui | padminitered
ata&dmgé% tRE radg€ BIMMRYHAY0 ﬁfg tt)%aﬁth@obmg/\her ein formula |
S represented by: R NQRL R2 4 S NNR3

29, §h§ tnbthof of Qﬁy 5&1&!?@&%& eol%ﬁl h¥ nAR SR AR sBRbh S said

vat es, or esters
compound is oral 1ntravenous, sublingual, ocular, transdermal, rectal, topical, intramuscular,

intra-arterial, subcutaneous, buccal, nasal, or direct delivery to the liver.

30. A method of inducing apoptosis of activated hepatic stellate cells in a subject, comprising
administering to a subject an effective amount of a compound of formula I, wherein formula I

is represented by:

Rs_ Re

e

Qf

including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

R and R, represent independently hydrogen, lower alkyl, C;-Cs cycloalkyl or
cycloheteroalkyl, halogen, halo-substituted alkyl, -COOH, -CN, -NH, -NO,, -OH, substituted



10
11

12
13
14
15
16
17
18

19
20

21

22

23
24
25
26

27
28
29
30
31
32
33
34
35
36

7 wherein 8 R and R2 represent independently
hydr ogen, |ower al kyl, d-C6 cycloal kyl or 9
w@ywbosesser oal kyl , hal ogen, hal o-substituted aP&yU$2008/075193
-COCOH, -CN, -NH2, -NO2, -OH, substituted WD
2009/ 032885 PCT/ US2008/ 075193 -63 10 or unsubstituted
aryl or heteroaryl, R7, -COOR7, -CONHR7, -CON(R7)2,
-OR7, -NHR7, -N(R7)2, 11 -R®3al koxy, -R9-hal oal kyl,
or -R9-hal oal koxy; or 12 Ri and R2, taken toget her

of H%B%}@Egh{l t u{)&gﬂ&? C@ él kﬂ%&i%@&ﬁé) t’erod I%\?I{R% “NR7),

-Ry-atkheye i Ro-hdleallodl; &i7- Réymllamﬂi&ixgrmal kyl 14 conprises at
| east one of O, Nor S, and the substituted C4-C7

cYRl a@d Ry/ltal@h t6xehe@Rateheiabkiyded chibonighd, $@1‘In atuﬁsaaﬁéd or
one substitutent selected from hal ogen

unsubsgipted Gy, cyctopikyl apeyicihetereliky) whfsrewﬁl@ EmCe @wl@b@@roalkyl
comi e BURRELY U1 e, b QHRBb S8 & cRoBKE ARl pcrout

comﬁniws aolkeashehemﬂﬁnwtent Kl ecte O MhalegeNIARYOH; -CN, -NH,, -NO,, -OH,
-NHR7, -N(R7
lower R R@whé}ﬂa%uﬁm lo“éﬁﬁ alkyRouhsitey qi%wub%utﬂé GriCqgycloaliyl or

cycl(glﬁlté?&)ﬁﬁyl s@?‘zltut&#@’ungﬁéﬁ{utéi ahr%ll or Hferoar bR, eg&;‘%, —CONHR7,

, or substituted or unsubst ryl
CON{BY er-@RyINHR1, -RdRi)s -Rh-alRéxy,0R-baloslkiyt, latldaeRgehaloalkoxy,
unsubstituted aryl or heteroaryl; N NNHN HN R8 22
Q Rsis*HRhldgeh, RN, NoOL,, R eRAkganH, ROR;INIEREAN(R),, or substituted or
|ndePendentIy hydr ogen, hal ogen, -COCH, -CN, -NH2,
unsubpgtpted agyljor hetgriagyler al kyl, substituted |ower al kyl,
substituted or unsubstituted aryl or heteroaryl, R7,
25REBARR 7, ooasfnted awargpiigited aorzor hepgrparyl: - N( R7) 2,
- R9- al koxy, -R9-hal oal kyl, or -R9- 26 hal oal koxy; or
27 R5, R6, and, A tagen toagt her, with their bonded

car bons,{l f or m,@ substi t ut OHI{IZS uns%{rc,tltut ed

unsat d nbe ocyclicyring or a
substi ut d ar n bstit te 2 saturated 5-, 6-, or
7-menberfed cgyrpocyclic gl er ei nPeffe carbocycl iC

riQgsmay be a fused* 30 8b"‘ar,yl “ring or 7 :
het er ocar bocyclic ring conprising at | east one

heR?ﬁﬁ?diRQ é)ﬁe%l:ﬁqh(%il)eﬁdléhﬂﬂythl?@roggﬂ HAIdeR, -COBH SIGNONEE,, -NO,, -OH,
he substituted ring conprises at

10W€Ir éE@!l S@bﬁéltlﬁﬁd Iraes g, Subsmut@bm—llnsubwtutemﬂwl or hegproaryGR 7, -

\Aﬁ(gcs)ﬁ yI t u@@égﬁ’tﬁyﬁ r & ? Rg@%%%%ddu%l or -Ry-

haloalﬁml;ua?, CON( R7) 2, - NHR7 “N(R7) 2,

Rs, Rg, and A taken together with their bonded carbons, form a substituted or
unsubstituted unsaturated 5- or 6-membered carbocyclic ring or a substituted or unsubstituted
saturated 5-, 6-, or 7-membered carbocyclic ring, wherein the carbocyclic ring may be a fused
biaryl ring or a heterocarbocyclic ring comprising at least one heteroatom selected from the
group consisting of O, N, S and P; and the substituted ring comprises at least one of halogen, -
COOH, -CN, -NH,, -NO,, -OH, lower alkyl, substituted lower alkyl, substituted or
unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -CON(R7),, -OR7, -NHR7, -N(R7)2, -
Ro-alkoxy, —Rg¢-haloalkyl, or -Re-haloalkoxy; or Rs, Rg, and A, taken together with their bonded
carbons, form an aromatic ring that is optionally substituted on the adjacent carbon atoms to

form a bicyclic ring with a 5- or 6-membered unsaturated or saturated ring;



37
38

39

40
41

42

43

44

34 RO-al koxy, -R9-hal oal kyl, or -R9-hal oal koxy; or R5,
R6, and A, taken together with their bonded 35
W@ 200082885 f orm an aromatic ring that is opti onedT/yS2008/075193
substituted on the adjacent carbon atons to 36 forma
bicyclic ring with a 5- or 6-nenbered unsaturated or
saturated ring; WO 2009/032885 PCT/ US2008/ 075193 -64
37 R7 represents i ndependentlby-for each occurrence
substituted or unsubstituted Cl-C6 38 alkyl or C3-C6
- | i .
%Ir&yltﬁ ?xﬁdg%%&ﬁgﬁly& g?&g 5(2:&&%{1&%%’ J&Psetggtgg%r Lifsubstituted Ci1-Ce
alkyum@mg t¢yicldaticy1 oo @eiCsalKphetedb@lkRD r epresent s
i ndependently for each occurrence substituted or
UNRY RSyidkdpeB thdldge@BCNAdr 2 lbyliRRR @unSeibsGited lower alkyl;
cycl oal kyl ene or C3-C6 cycl oheteroal kylene; 42 Ais

hyﬁ§ RYEReRS ifdeplleAlkidr ,eac}f]@ccﬁrrbl%egubéltttutgd o?’unsﬁbﬁftuéd C1-Cs

represents a point of attachnent.

alkylmac hod:- 6?fs cytladlkylges owﬁefiecyclmeteamdkﬂﬁnm epr es ent
i ndependently hydrogen, |[ower alkyl, 2 or halogen. 1
32A iThgdopthadC o€ alkal; m 30 or 31, wherein R3 and R4
represent independently hydrogen or 2 unsubstituted
Cl n@b0,al, Ry3,.4 dr 533. The nethod of any one of clains
30-32, wherein Qis 1 34. The nethod of any one of
cl airdPre3s3Doitdeh@hdhntRaei S substituted aryl; R6 is
hydrogen; and 2 Ais H 1 35. The nethod of any one

31. 'lg'lf{e A ASATEE ég)tp‘?'f(? vm%%n? R afld R§ r&@ntjmdélp ﬁ@enﬁ%hﬁrdﬁgggwer alkyl,

any one o al s 30- 35, rein sal oun
or htlegerf.ol | owi ng forrmula: R2)n NH (R 2 S N3 (Il) W
2009/ 032885 PCT/ US2008/ 075193 -65 4 incl udi ng

32. THeand¢thAce ot dlgial 3¢/ oeRIC epdicpdih R, s@d RS repsabimdhépendsndlly diydrogen or

esters thereof; 5 wherein
unsubstituted C;-Cg alkyl

*

33. The method of any one of claims 30-32, wherein Q is

34. The method of any one of claims 30-33, wherein Rs is substituted aryl; Re is hydrogen; and
Ais H.

35. The method of any one of claims 30-34, wherein nis O or 1.

36. The method of any one of claims 30-35, wherein said compound has the following formula:

/F@n
|

F
(Ri)n y
)

n



6 R represents independently for each occurrence

hal ogen, | ower al kyl, cyano, or 7 trihalonethyl; 8 R2
WO 2ppe38ss s | ndependently for each occurrence PYUUSZPE$1075193

hal ogen, cyano, 9 trihal onethyl, |ower alkoxy,

car boxyl ate, am de, or a sulfonyl group; and 10 n

represents independently for each occurrence 1 or 2. 1

37. The nethod of claim 30, -WwWherein the conmpound is

5 ((4- (6 chlorothieno[2 3-d] pyrimdin-4- 2

r .or
%ﬁl né%s Q%P é%%%ﬁ&ﬂ¥ghga?ﬁ%%% ere&%&ﬁ%&gk%f
“mcﬁhe met hod of cIa|n130 wherein the conmpound is
3-((4-(6-chlorothieno[2,3-d]pyrimdin-4- 2 ylam no)
pl ReFdpikdsantd inde Fafﬁiehuy Idrenaosidufieh®@ llogdn, lower alkyl, cyano, or
harmaceutically acceptable salt thereof. 1 39. The
trihajgspatld: of any one of clains 30-38, wherein the subject
is a mmmal. 1 40. The nethod of any one of clains
30R3 &prwshets étidq:pcmi@né}a B}r@ach peugreheenpdrogen dialogehecyano,

O 40 th
il EEiog s RaPngrors e R ST §olp Mgosage
th f t. 20 t bout 1000 .1 42.
'Tﬂgr?éf%ﬁﬁ TotePendp i oroqacﬂgaquﬁe‘?’l‘%% 91 wher o n the

of adm nistration of said nmpound i s

de
37. Ih@tm%tb%%ﬁféams%% Whe#Riathe C@amoapd 1St5r%{f‘|§67§hl?ﬁ<|”hleiﬂ@@t3aﬂ pyrimidin-4-
n - -
ylamgﬁcﬁk‘g?%éﬁlgolugl)ﬁg}ﬁug@ ﬂﬁ%rgg z’oﬂlttﬁl@ tg@%l thllt\llcg}l acceptaﬁle salt
therdofver. 1 43. A nethod of treating or preventlng
fibrosis of an organ of a subject, conprising 2

38. BRThéthsd 6f dlfigh 3® whesdibiRGonipoui® BB-{(e6 Bforéthieno[2,3-d]pyrimidin-4-
t herapeutically effective anmount of 5-

ylaming) grRseigite hopmeshdibspzqnifrids of- Mplgﬂnaﬁ@qwayaélywpmwe fal¢ghpreof.
nmet hyl ) - 2-f | uorobenzonitrile, 3-((4-(6- 4

39. gl rmtbQCthemU[OZIp@f dlapys 038 \thzrel}altmmplspﬂemamml.l- yl)
met hyl ) benzonitrile, or a 5 pharmaceutically

40. Beorghabbdfanyaine of hkire030-38, widereifihke subjdrods adfuncdnai m 43,
wherein said organ is the liver, kidney, or lung. 1

41. Bl.méhokdiag ik of UG BE40p0mireisitke dmptind \vaf@thula I is administered
hepatic stellate cells in a subj ect, conprising 2
ata %ﬁgemnéh%ﬁna@()f #hoat JQBjederba 19PP & i ve ampunt of

5-((4-(6-chl orothieno[ 2, 3-d] pyrimdin-4 WO 2009/ 032885
42, Blarmesed @8 Ay e claigg 39 41, wherein the mode of administration of said

com OU(HE[ZS ?)@P afrcgl 1ﬂs|, éno gl‘%t Igﬁﬁ z?r,rtranslgliéjr%{ gqgcﬂzlopopgca u%ramuscular

intraydr@fbn) o)tRiup@Ed W, Budcaly hjsagton yﬁr):&tenmﬁﬁy tté tHe@iveRl a
pharmaceutical |y acceptable salt thereof. 1 46. The

43, RBh&R6U Of reitiv ‘éﬂﬁre‘i}éntﬁi iU¥Bsi¢Sf APorgh8f £hubj&Ri @mprising
subject is a %unan 7. The nethod of any one of

adm@m%@rm tagsyljectihared tlilelz@af 8 thezgpeutienlly effgréest asmount of 5-((4-(6-
chlot] }glfr:no %El A i)}ql%hldo in-4-ylamino)piperidin-1-yl)methyl)-2-fluorobenzonitrile, 3-((4-(6-

chlorothieno[2,3-d]pyrimidin-4-ylamino)piperidin-1-yl)methyl)benzonitrile, or a

pharmaceutically acceptable salt thereof.
44. The method of claim 43, wherein said organ is the liver, kidney, or lung.

45. A method of inducing apoptosis of activated hepatic stellate cells in a subject, comprising

administering to a subject an effective amount of 5-((4-(6-chlorothieno[2,3-d]pyrimidin-4-
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10
11

12
13
14
15
16
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21

2 fumarate salt. 1 48. A nethod of treating or
preventing fibrosis associated with hepatitis,
W@epis2s8hg 2 adm nistering to a subject in nekdr/US2008/075193
thereof a therapeutically effective anount of a
compound of 3 formula I, wherein formula | is
represented by: R R6 Vn A RA.NQRL R2Z4 SNR3 5
(1) 6 including pharmaceuti-éatly acceptable salts,
sol vates, and/or esters thereof; 7 wherein 8 RL and
en 0
san BRI ROL N RIS U Aitd 5 it
ylaniﬁﬁﬂ)pi-pﬁﬂﬂh&t]l tinethyBbényzonitr 1SQ6H, phaﬁhlaceuhlbﬂ],y acb@able € thereof.
substituted 10 or unsubstituted aryl or heteroaryl,

46. TRE, meth§X 6 any-saNFiRAims SXMG R etein-s&ld SubjeNHRE hund¥a R7) 2,
11 -R9-al koxy, -R9-hal oal kyl, or -R9-hal oal koxy; or 12

47. TR RAAodR8E anfy@)i8 B LRARE ke WikdichhgidrsaRandadicaar %&’ld}ochloride, or
atons, form'a substituted or 13 unsubstituted cr

ﬁmucwcbéalkyl or cycl oheteroal kyl; wherein the C4-C7
cycloheteroalkyl 14 conprises at |east one of O, N or

48. Smednd dflueasndbert prevenedg GhrdSk as;m:hzm@d With hepatitis, comprising

cy clohetero rises at |ea
adm’élb%?tqgtta @éH ‘éP é‘E?Cgﬁ‘e‘FeP ﬁ#l‘?é‘i%ﬂ%‘f?ﬂy %-Y e anggynt of\ggompound of
formuP whe i forrhflal QYR r&LK bysubsti tuted | ower al kyl,
substituted or unsubstltuted Cl-C6 cycl oal kyl or 17
cycl oheteroal kyl, substituted op upsubstituted aryl or
heteroaryl, R7, -COOR7, - CONHR7, X 18 CON(R7)2, - OR7,
-NHR7, -N(R7)2, -R9-al koxy, -R9{mal®al kyl, and
- R9- hal oal koxy; 19 R3 is H, Rgl-6gen, -CN, -NH2, |ower

al kyl, R7, -OR7, -NHR7, -NiR7)}2, or substituted or 20
unsubstituted aryl or het YIN 21 R4 is H R7, or
substituted or unsubstiReT aryi_or heteroaryl; WO
2009/ 032885 PCT/ US2008/ 075%93 N-6%s1 | I ~1 1 NNN
HN HN 0

including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

R and R, represent independently hydrogen, lower alkyl, C;-Cs cycloalkyl or
cycloheteroalkyl, halogen, halo-substituted alkyl, -COOH, -CN, -NH,, -NO,, -OH, substituted
or unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -CON(R7),, -OR7, -NHR7, -N(R7),
-Ry-alkoxy, -R¢-haloalkyl, or -Rg-haloalkoxy; or

R; and R», taken together with their bonded carbon atoms, form a substituted or
unsubstituted C4-C; cycloalkyl or cycloheteroalkyl; wherein the C4-C5 cycloheteroalkyl
comprises at least one of O, N or S, and the substituted C4-C; cycloalkyl or cycloheteroalkyl
comprises at least one substitutent selected from halogen, -COOH, -CN, -NH,, -NO,, -OH,
lower alkyl, substituted lower alkyl, substituted or unsubstituted C,;-C¢ cycloalkyl or
cycloheteroalkyl, substituted or unsubstituted aryl or heteroaryl, R;, -COOR7, -CONHR7, -
CON(R?7)2, -OR7, -NHR7, -N(R7),, -Ro-alkoxy, -Rog-haloalkyl, and -R¢-haloalkoxy;

Rj is H, halogen, -CN, -NH,, lower alkyl, R7, -OR7, -NHR7, -N(R7),, or substituted or

unsubstituted aryl or heteroaryl;

R4 is H, Ry, or substituted or unsubstituted aryl or heteroaryl;
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R8 22 Qis * Rb* * Rb * or 23 R5 and R6 represent
i ndependent |y hydrogen, hal ogen, -COOH, -CN, -NH2,

WO NO2/0328€H, 24 | ower al kyl, substituted | owerP@i/K§1008/075193
substituted or unsubstituted aryl or heteroaryl, R7,
25 COOR7, -CONHR7, -CON(R7)2, -OR7, -NHR7, -N(R7)2,
- R9- al koxy, -R9-hal oal kyl, or -R9- 26 hal oal koxy; or
27 R5, R6, and A taken togetkhér with their bonded
carbons, forma substituted or 28 unsubstituted
unsaturated 5- or 6xnmenbered carbocyclic ring or a
substltqted ory unsu¢st|tuqed 29 saturgted 5-, 6-, or

7- nenb c ycNic r| reln carbocyclic

ring f se I a yI ng or a

hetero r|S| g at g,east one
roa@on1 cte ehe 1 groupﬂpon5|st|ng of

S and P; and the subst1tuted3r|ng conpri ses at
Ieast(gne of hal oge

| ofteAn ngﬂpresglamgc?qpﬁmeélw|h@:ao$%|heiﬂgﬁnsﬂ&f?ﬂt-G%I\édNBIrz, -NO, -OH,
o TSP S RSBy B O . -
CORY; dTRYKAR 7, ~(FIN(Rar) 0 DRy -NHEy7, -NRB- h alRo all koo y-Rodral Rk yl, or -Ro-
hl’gg and A, taken together with their bonded 35

aloglkPHHRE, form an aromatic ring that is optionally

substltuted on the adjacent carbon atonms . to 36 forma

bi Bypdte 80G PrigfkeR tt)g?ﬂasrsmthothele bR RPN R 8 PR ed or
unsu%?titﬂ(e@tuﬁgatﬁﬂa{eg 5- %? 6 %Yenﬁl?e?&?@a%ﬁ(ﬁ/ch@ﬂ %)QPQ Qﬂk{lbﬁte‘dqfr unsqustltuted

each occurrence substituted or unsubstituted Cl-Co
saturateld\l-, @y OICBH@ﬁlbegpdl oediolcycthcomgCS/-h%mt;heIcatbetwlmaiﬂgyhay be a fused

blaryif ﬁ]§1§ %g ta%ﬁ% Jrchr%aﬁgg%mprwgl gFgé ?eraé ﬁgﬁﬁrégtgm selected from the
group RESRENMGITO, W, fSchndqa%Hd HeCHbtRINeE rind Q@Ingfgb@s@i@ 1435t one of halogen, -
unsubst it ut ed - C6 1 al kyl ene or

COQgy.cdat Nﬂbeﬁ@mromlo@sr @umu @mtlezrt@auowr aligh, subptipitgdsor
unsup)é/t%utf% A1 2 oL hfrggrsogmla[k y%g (‘be][Ei%{aC ﬁ:&?t%(%ﬁzl’oz{% C}{}ﬂﬁ% N(R»)s, -

Ro-alk@kii, OCRgCl’falcﬁ‘aﬂléyl Iordf,- hﬂl@@lk@kﬁ o?|R5§lei a2 Al, &fkef $&Rether with their bonded
i ndependent |y hydrogen, | ower al , 2 or hal ogen. WD
carboryg tyraEPEBSMpETINEIBDB/ptignEly Subegutfd 99 therafiaceat ¢rglopriprtoms to

form @Eg@éﬁﬁ'l %trwfh? 5“@196 ﬁieﬂlei%dgﬂlgarl]tgrﬂébedecﬂrsg%?ﬁg&idn}%

ydrogen or stitute
Whgly éepﬁesalts éndepen(fre Ely ? or each S8N20& s%i)stltut%lcir&:’ urél"ssu_bgt(i-)thted Ci-Cs

alkyl or Cs-C¢ cycloalkyl or C5-C¢ cycloheteroalkyl;
Rg is hydrogen, halogen, CN, or a substituted or unsubstituted lower alkyl;

Ry represents independently for each occurrence substituted or unsubstituted Ci-Ce

alkylene or Cs-Cs cycloalkylene or Cs-Cs cycloheteroalkylene;
A is hydrogen or C;-Cg alkyl;
nis0,1,2,3,4or5;and
* represents a point of attachment.

49. The method of claim 48, wherein R; and R, represent independently hydrogen, lower alkyl,

or halogen.
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1 52. The nmethod of any one of clains 48-51, wherein
R5 is substituted aryl; R6 is hydrogen; and 2 Ais H
wa2®3%/032B8® net hod of any one of clains 48-52, MIBEUS1008/675193
is O or 1. 1 54. The nethod of claim48, wherein said
conpound has the following fornula: oR2)n N NH (R 2
S N3 (Il') 4 including pharnmaceutically acceptable
salts, solvates, and/or estef8-thereof; 5 wherein 6
R represents independently for each occurrence
I ' ;
50. THEREEEH of UL 4£L0 nBHATR, o R fesk b IVTLREER SRRy 1 aeen or
unsubgtitogeIC;-CyAdikyd, 9 trihal onethyl, |ower al koxy,
car boxyl ate, am de, or a sulfonyl group; and 10 n
represents independently for each occurrence 1 or 2. 1
55. The nethod of claim48, wherein thb conpound is
5-((4-(6-chl orothieno[2,3-d] pyrimdin-)2
4-yl am no) pi peridin-1-yl)nethyl)-2-fl obenzonitrile
or a pharmaceutically acceptable salt t hereof. WO
51. Toowrthabebmyrar/olsRo0std 78.10ereingdist 56. - The met hod of
cl ai m 48, wherein the conmpound is
52. The(nieth¢dolcdnyameto ckimof £8-31 dylmgreinsds subgtitugedydranRe ) hydrogen; and
A I peridin-1-yl)nethyl)benzonitrile or a
bharmaceutically acceptable salt thereof. 1 57. The
t hod of any one of clains 48-56, wherein the organ
33. 5 r{lﬁﬁamf pRady ong 0%8131%%§ﬁ%1‘ﬁ%618fn igPrdne of clains
48-57, wherein the hepatitis is hepatitis C
54. The method of claim 48, wherein said compound has the following formula:

/RZ)n
| F
@
NH
R J
(1D

including pharmaceutically acceptable salts, solvates, and/or esters thereof;

wherein

R represents independently for each occurrence halogen, lower alkyl, cyano, or

trihalomethyl;

R, represents independently for each occurrence hydrogen, halogen, cyano,

trihalomethyl, lower alkoxy, carboxylate, amide, or a sulfonyl group; and
n represents independently for each occurrence 1 or 2.

55. The method of claim 48, wherein the compound is 5-((4-(6-chlorothieno[2,3-d] pyrimidin-
4-ylamino)piperidin- 1-yl)methyl)-2-fluorobenzonitrile or a pharmaceutically acceptable salt

thereof.
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56. The method of claim 48, wherein the compound is 3-((4-(6-chlorothieno[2,3-d]pyrimidin-4-
ylamino) piperidin-1-yl)methyl)benzonitrile or a pharmaceutically acceptable salt thereof.

57. The method of any one of claims 48-56, wherein the organ is the liver.

58. The method of any one of claims 48-57, wherein the hepatitis is hepatitis C.



