1 FUSED RI NG ANALOGUES OF ANTI - FI BROTI C. AGENTS Field of the Invention 5
The Present invention relates to conpounds that may be useful in the

t r eat mentwof2onadi4sal condi ti ons associated with tissue PChraaRbs/00MIse
particularly, the present invention relates to fused ring derivatives" of
2-{[ (2E) - 3- (3, 4- di net hoxyphenyl ) prop-2- enoyl ] am no) benzoi ¢ aci d,

phar maceuti cal conpositions containing these derivative conpounds, and uses

of e der i vati ve comopdsonG Nl SR IREbEONTEF AT IABRN Ons

associated with tissue rosis. round of 't ent1o 0Si s
occurs when excess fibrous connective tissue forns or ‘devel ops in an organ

15 or t'ssueFleIE'ole;@slh\%nﬁé’:P occur as a part of the wound-healing process

foIIovmngt ulting from physical |nJury, i nfl ammati on,
i nfection,” exposure to toxins, and other causes. Exanples of condi ti ons.
associ at &1 wihehpresens javention celates it compeunde thati may: ke useluhint thertreaka¢rdiads,
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progressi ve kidne sease sion, heart failure duye to jschaem c
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hyper t r offhi cconditions as3bdibled litatiesurtfibeosisof extracel lul ar matrix al so has a
role in fibroproliferative tunor progression and netastasis. Accordingly,
strategies that reduce the accunul ati on of extracellular matrix have been
advocat ed asBaokorund af the hwentiines for the treatnent and prevention:of heart
failure in both diabetic and nondi abetic states. 30 At present the

pat hogeni ¢ nmechani smof fibrosis is not conpletely understood. In general,
t he prolif erfEibiogs agadrs mheptexeessdibraustroppeciive tssue domsoeredeyelopsin 31 Prgani n

nor mal Cﬂf‘d'éﬂtﬁgﬁe FiBvsRIsdan ddeulPad Q%R%ﬂ@w&h@hﬁ%hﬁd‘p%&%ﬂoﬂr{gﬁmﬁé' on or
tissue injur is serious or sustained he tissue repair mechani sm goes

i nto. overdri %ﬂ‘?deﬁll‘i@‘%fb‘?m PBYS‘%MYIl'%qm'Ea‘QB'r'BG&F% e"FB?H&E?lt%‘"St |a§§ue
repair is Cabtﬁ&dcaQMeQVE&arﬁbIGQ%Cbbmloﬁﬁ aSSoCRARRIRH tivsliet ibPEEiingLeé Aeinal

L e L A
fibrobl ast ghepatity dimicdsiy, Lﬁnﬁsnéraninteﬁt;tnalt fiaressp rglomerulpnenpttritis,f hearbrfajurer- 13) ,
platel et20 V\D(lszcﬂg%gégn%?’ﬁg C-g Iﬁaété%gél)o ggét%gﬁe&lropathy, scleroderma, excessnve scar
tissue post surgery or dewce insertion, progressuve kidney disease, hypertensuon heart
failure due to ischaemic heart dusease valvular heart disease, hyper’tenswe heart
: dlsease and hypertrophic scars.

25 The elaboration of extracellular matrix also has a role in fibroproliferative tumor

| progression and metastasis. Accordingly, strategies that reduce the accumulation'of
extracellular matrix have been advocated as potential therapies for the treatment and
prevention of heart failure in both diabetic and nondiabetic states.

30 . At present the pathogenic mechanism of fibrosis is not completely understood. In
general, the proliferation and function of fibroblasts are closely controlled in normal
conditions. However, in pathological states in which inflammation or tissue injury is

" serious or sustained, the tissue repair mechanism goes into overdrive and the control
‘mechanism is abrogated. Excessive tissue repair is caused by over-production of

35 connective tissue protein probably due to abnormal proliferation of fibroblasts and -
extracellular matrix dysbolism. The cytokines causing 'such a phenomenon include,
fibroblast growth factor (FGF family), transforming growth' factor (TGF-g), platelet



derived gromh factor (PDGF), etc. Anti-inflanmatory agents have been used
to treat fibrosis with .the aimof suppressing chronic inflammtion, but
such treavoenti4esp be unsatisfactory in terns of efficacy/aandioiodes

ef fects. Numerous studi es have been perfornmed to obtain substances that

i nhibit the production or the activity of the cytokines thought to be
involved in fibrosis. Tranilast (n[3,4-& nethoxycinnanoyl] anthranilic-

acid) is an a%nvédLéh‘mh%ég BS#S ltléed in Japan for .the treatnment of fibrotic
S

skin disorders's '‘and scl eroderma. Al though the precise
nechani sns and mode of action of tranilast are inconpl etely 10 understood

its ability éaf,fa-mﬂammg%ag@ﬁsm@éB@é}{ﬁyge%ttb%at ﬁorE@é Pth ket awm%u?ﬁress.ﬁg t he

TGFISSlgn underlie its antifibrotic eff
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genetic factAitheugh theeprieeise nEmhamiss andyn@imbfeactloa(bfsimd@ptﬁﬁb|'ﬂ°PtT‘P|eEQiY
trani | asfy i ’lﬂa&i&%f’ooﬁy&%@w I%@{wghosgﬂ Rtcr, Iat}hn%bltl f’rﬁ’édl:—ﬂé’m thQ'T%F@y

arise is the presence 0 g | SITB
gl ucur onosy! sigraiing eathvay, mmdeﬂmt&:wtqﬂeraﬂ% etfepts, Nﬂﬂ‘é‘d‘?\‘;’ﬂ améﬁt“aﬁi'qq ty to
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from,the | gl ucur on | transferas )
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UGT1Al, potentiall eadi,n rrant ne1a0|smo ts

accunul a orp's%éEog'U’i tﬁdP?”cgdB'?Pﬁ’UUﬁﬂ’g '? ﬁg‘?rg'gr‘}gsesg%seéu f 9% rL %‘{rﬁ#‘f’) g{}% t he

pot enti al t corpfichidl dsthafa, &er tih additiory ltragilast has beest shoundortpwadspmohfgtatmul d be

expected to h vgl useful , inproved phar maceutical properties with potenti al
nt

anti-fibrotiV |nflarmatory, and anti-proliferative or
anti-n.eopl astic act|V|ty for the treatnent or prevention of  di seases -

associ ated Wi he fol B I'gag r%cekr)ﬁl*]ﬁ Pt gﬁhﬁét%@ﬁ&fc‘ f§t§6‘lsli\y cérfﬁr{ ﬁéﬁ@ﬁﬁs'rﬁﬁy &dhfer

neopl asti ¢ di Seas€ mal i'gnant), _an

al ter natZQ/es$U§QFMMItYStOtt€?W'?SéT'ﬂqU8%4 hYPeSb"SHWﬁ%fF"? Qf‘etpﬁés“?'mé?ft ho, i MBMe
aspect, the grgseq! iy eiprdsaced®r @Fi ASifbeR'sCOBTIGME ofpolyeriompHismg | )of 5 the

glucuronosyltransferase UGT1A1, which leads to increased susceptibility to tranilast-
induced hyperbilirubinemia. Such hyperbilirubinemia may result from_the low Ievel of
UGT1A1 glucuronosyltransferase present in mdwtduals with this syndrome. Tramlast
| . 25 itself, and its major metabolite N3 (4-desmethy|-tran||ast), have been shown to be
inhibitors of UGT1A1, potentially |eading‘to aberrant metabolism of bilirubin and its

accumulation.

Accordingly, compounds ‘that are based on tranilast haye the potential to provide
30 further biologically active compounds that would be expected to have useful, ir_nproveq
pharmaceutical properties with potential anti-ﬁbrotic, anti-inflammatory, and anti-
proliferative or anti-neoplastic activity for the treatment or prevention of diseases
associated with fibrosis, diseases characterised by inflammation or neoplastic disease
(both benign and malignaht), and as alternatives/adjunct's to tranilast.
35 )



Formula (I) or a pharmaceutically acceptable salt or prodrug thereof,
wherein: 10- Wis selected fromthe group consisting of: CR7 and N, - Ais
sel ect ed woamtdaes3gr oup consi sting of: -(CR8RI)p-(Y)g- ( €c®)Au2e(0@RiNBR1LL) 5-
and - (CR6RO) p-(C(0))r(y)g-(CRi oRrhe , ‘ : ), whereinyY
s selected fromthe group consisting of: 0, S, NR12, each p and s are an

I nt eger - i ndependently selected fromthe ggroup consisting of 0, 1, and 2,
each g and r a f' 04 Se fort' i ndependent!|y sel ected fromthe group

consi sting - T, + g-+r + s is an integer selected fromthe
group consisting of 1, 2, and 3; - Z1-Z2 is selected fromthe group

consi sting qf ohk Gepef thePpr&sent intentiof pRAdRS LRBmpbGHA &FRAALIRWY consi sting of :
C=0, CF2 or 88)2, g?oe%p ebpr sen '-erS(z ips se%ect eg ﬁHom t Fle glrﬂ?))up consi sting
of : NR13 and (CH2)t wherein t is an integer 20selected fromthe group
consisting of: 0 and 1; - Dgis selected fromthe group consisting of: a

cycl oal kyl , heterocycl oal kyl} cycl oal kenyl, heterdcyt oal kenyl, aryl or

heteroaryi ring; - R _ Re, +R9, R11 are each _
i ndependent |y sel ect 4 s i Ihgiiogen, OH, NO2,
CN, NH2, optionally subsilftutedZCi- 5 C12 % opt \&nhl Iy substituted

C2-Cl12 al kenyl, optionallly subsgituted/C2-C12 al ky, 2 opt i'bnal | y
substituted Cl1-Cl0 heter tigAal |y substit g C3-Cl12 cycl oal kyl,
optionally substitut e&d” C3- cycl kenyl, optionally substituted C2- Cl12
het erocycl oal kyl , optional | yj substituted C2-Cl2 heterocycl oal kenyl ,
optional L.y substituted C6-Cl$ aryl, optionally substituted Cl-de
heteroaryl, optionally 30substituted.Cl-Cl2 al kyl oxy, optionally
substituted C2-Cl2 al kenyl oxy, optionally substituted C2-Cl2 al kynyl oxy,
optionally substituted Cl-ClO heter ogokpiliaXy.

_ or a pharmaceutically acceptable salt or prodrug thereof, wherein:
10 - Wis selected from the group consisting of: CR” and N;
- A is selected from the group cohv‘sisting of: (CR®R?),-(Y)4~(C(O))~(CR™R")e- and
-(CR®R®),~(C(0))~(Y)-(CR"R")-, wherein Y is selected from the group
_consisting of: O, S, NR'?, each p and s are an integer independently selected
from the group consisting of 0, 1, and 2, each q and r are an integer
15 independently selected from the group consistingofOand 1, andp+q+r+sis
an integer selected from the group consisting of 1, 2, and’ 3;
- 2'-2% is selected from the group consisting of N-C= a_hd C=C;
- X' is selected from the group consisting of: C=0, CF; or SO,, PO,; »
- X% is selected from the group consisting of: NR' and (CH,), wherein t is an integer
20 selected from the group consisting of: 0 and 1; .
- D is selected from the group cons_isting of. a cycloalkyl, heterocycloalkyl,
cycloalkenyl, heterocycloalkenyl, aryl or heteroary! ring; '
-R', R* R®, R® R’, R R? R", and R" are each inqependently selected from the
| group consistihg of: H, halogén, OH, NO,, CN, NH,, optionally substituted C;-
25 C.2 alkyl, optionally subétituted C,-C,, alkenyl, optionally substituted C.-Ci2
alkynyl, optionally substituted C,-C,o heteroalkyl, optionally substituted C;-C;.
' cycloalkyl, optionally substituted C3-C, cycloalkenyl, optionally substituted Co- '
C,, heterocycloalkyl, optionally substituted C.-C, heterocycloalkenyl, optionally
: s_ubstitutéd Ce-Cqe aryl, optionally substituted C;-C,s heteroaryl, optionally
30 substituted C4-C, alkyloxy, optionally substituted C,-C, alkenyloxy, optionally
| ' substituted C,-Cy; alkynyloxy, optionally substituted C,-Cyo heteroalkyloxy,



4. optionally substituted C3-C, 2 cycl oal kyl oxy, optionally substituted
C3-C12 cycl oal kenyl oxy, optionally substituted Cl-Cl2 heterocycl oal kyl oxy,
opt i onal lwouhgtsi43at ed Cl- C12 het erocycl oal kenyl oxy, optcemalzby/mudest it ut ed
C6- C18 aryl oxy, optionally substituted Cl-Cl18 heteroan/loxy, optionally
substituted Cl1-Cl2 al kyl'am-no, SR14, SO3H, SO2NR15R18, SO02R14, SONR15R18,.
SOR14, COR14, COOH, OOOR14 CONR15R18, NR15C0R14, NR15COO0R14, NR15S02R14,

From the oroup cORUEN ngesitied’ Gib @.o%@oxe@;gm. BB Ry et SEE it ec

Cl-C12 al kyl, optcydoaikdnyloswbspuonaltyesluhﬁm Cl-(tuahktempyqloajlmmxgnablnqnally

gg'?lsf)ln;ﬂ ;dsuczbst i ? {i' "Eé(dg:gl & P&EB%CI%eﬁMB%t f’onaﬁf y s%"h?h?@%%&mz

cycl oal kenyl , optoptionally ysubstitutedt Ghdils Greteroaryloy, e oplignallv asubglitutedpGidhal | y

.substitwted C2- r€}ey C Kk 15Qpt i bl ek iet 4 18 aryl,
optlonal :5; substlgﬁt 2@%1%}8592{%%%? R smﬂpal)S s sﬁ%s Fplﬁjqjc(ié%iplz

al kyl oxy, 15 opt (G yCOORst i (GANRY EQ@gnyl WOQBt i oN'R

substituted C2- CNR'&HNRYREXNRRIL b,m@d | y " substituted Cl-Cl10

het er oal kyl oxy, tiopal |y supstitute oal kyl ox 0 opal |
substituted C3- &%ne%& “HSI%‘E%WW 6‘8’ %’%V"zfﬁﬁaf?%%?%‘aé@ %15 &R,
het er oclylcl oal I;)yl B, cule-gnoﬂtbualglLdmst;tiwtea@J -C-lalkiA 2opiehasilysupstitatad Ka3+04h gxy, .
optlona subst | 0.X y S 1 '
heteroar oxy, - ;?E ﬁal"%@ '?ﬁ%sﬁui tﬂf'tgé %‘ELBEI yLy?p'ﬁ{‘%@ ts%tﬁﬁ'?edsglf

S0. 2NR15R18, SO2Reterodbyhiaptidrbiy subSRuted @%Ipyo@@m pptcDARI SRS ButeNREXDR1 4,
NR15C00R14, NR15 R 8

be fused to for §ga%l"&ny,\l @%ﬂd%&s s k%%ﬁe{}%}égg%‘ogml R%p%;%yfg
het eroaryl ring &uestitled WBi-Eix rheteresycloplkenyhaloptjonaiy sibstitutede e-CRazarle13
R15, R16, and Rl a&&lﬁa&tum&@meﬁméma@eIo@ﬁarﬁiﬂ fsnsgndt&?wm BAkASSi sting

of : H an N-protectl’@g groep tlona Mu bstituted 2a|‘/ll<J
y gub:

[
opti onal ¥ subst ioPtie chém@'f‘e“ i QRtgnally SE%@F?‘{ G%‘@G} nyiaxy,
al kynyl, opti onaldpuorwpswbtsmh@d GOl theterdikyiidy K Yoptiosely | Sultifuleds \dasd,) t ut ed

C3-C12 cycl oal kyl ti onal ubst i Cl2 c oal kenyl | onal ly
substituted Cl-cF¥ ﬁ%‘f@%cyﬂ’%ﬁ&l ??:ytq'%ﬂ ES “’su?yg{q hﬁ PYGYe1 OETQ'P'
het er ocycl oal kensubstiyéd orGy-Cy shdna'bc)tcwakqlloﬁs Cd;ﬂuoaal;yl sabaﬁtmn i @helby

i opti onal |y sufblapeaRedioy, dplalplh” SiEsiten ERGRC HINE  Spgagl "0 ©f
al kenyl ,2Qpt | onaISIlpsthf!;Ch mtmar@vm oat'wﬂy:subsg@m¢oﬁa|alkylam§& ut ed

C1- C10 heteroal kyg Rhg/ §@t@t | 58N R@S ggﬁuc)@é@al EWOH obemal |y
substituted C3- Clchc Z;E ﬂé of ti onal Fﬂs upstituted C -Cl2° o
CONR OR™, COOR R™SO,R", NR CONR™R", NR™R', -

and acyl,_or R2 and R® may be fused to form a 5 or 6 membered cycloalkyl,
heterocycloalkyl, aryl or heteroaryl ring each of which may be optionally
25 substituted;

. - R%?, R®, R*, R and R" are each indépendéntly selected from the group
consisting of: H, an N-protecting group, optionally substituted C1;C12 alkyl,
optionally ' substituted C,-C;, alkenyl, optionally substituted 'Cz-C,z alkynyl,
optionally substituted C,-Co heteroalkyl, optionally substituted C,-C+, cycloalkyl,

30 optionally substituted Cs-Ci2 cycloalkenyl, optionally substitute.d' Cy-Cyz -
heterocycloalkyl, optionallir substituted C,-C,, heterocycloalkenyl, optionally
substituted Ce-C+5 aryl, and optionally substituted C;-C,¢ heteroaryl;

- R" is selected from the group consisting of H, optionally substituted C,4-C, alkyl,
optiqnglly substituted C,-Cy; alkenyl, . optionally substitutec_l C,-Cq; alkynyl,

35 optionally substituted C4-Cyo heteroalkyl, optionally substituted C5-C,, cycloalkyl,

- optionally ‘substituted C;-Cicycloalkenyl, optionally substituted C,;-Cy.



5 heterocycl oal kyl, optionally substituted Cl-Cl2 heterocycl oal kenyl,
optionally substituted C6-C15 aryl, and optionally substituted Cl-Cl5

het er oar yWo 20nvdss43an i nteger sel ected fromthe group comsirsiuizog/oise®, 1, 2,
3, and 4;. nis an inieger selected fromthe group consisting of 1,
2, 3, 4, and 5; and 5- m+ n is an integer selected fromthe group
conS|st|ng of 1, 2, 3, 4, and 5. As with any group of structurally related

conpounds whi ch posses arti cu ar rﬁ ert di

vari abl es of the StSFH%?S]ﬁ%E oPPYoRa! VFSP?ﬁﬁ'Me‘{ )%"(’C edgcyﬁgb@F rireg?tfof/’aﬁ)’seful

I n their end use saltituteshC4-0O13 aryl @nd optiomally substitdied1Cys ldterbanyl; f | r st aspect. of
t he inventi on, 8 and R18 are
the same or dif ererhptegﬁ'd%e?%%@eeqzo%pi%% gﬁﬁeq aﬂbbllijed ?:b?lnsdlggl ng. of: H,
hal ogen, Cl- 10- mislaplinteg:3-seieoted jromdhe giopp CO@‘U&@%)&BO&H@S‘ﬁmd’IyI C3- Cl10
15 al keng, C3- GhQ @iskhiftegét'sklecteffrofmifle a}oﬁewﬁswtﬁb‘%ﬁﬂﬁ £2Rqaryl or

al karyl and a hydrocarbon chalin containing a heterocyclic or fused ring,
any of which may be optionally substituted; X3 and X4 are the same or

di fferent arg ; et oRo1
0 NR22 and Assobvng{)@wyggb@&bﬁanfcﬁﬁnytraaea CSHPoGRBSIIN pibseds 2 aa B

h ane or feren e sel ected
fromthe grd8paiRosabdimens f Vﬂab'ﬁﬁlidé‘h °°m°”’Ni§2°fe ‘: 2@ M3 P y
substi t ut ed dartichrdy asdfitlin theplendusd applicatioat i t ut ed C2- C12 al kenyl optional ly
substltu| ed C2-Cl2 al kynyl, optionally substituted Cl-Cl0 heter oal kyl,
optional'y substituted C3- C12 cycl oal kyl, optional I¥ substituted C3- C 2
cycl oal kenylin soptientmdinentafshe first aspecbefdhe inveotiono &Y isl 0GR and Bbisopt't onal | y
substi t ut ed, 1% ilg heterocycl oal kenyl, optionally substituted C5-C18 aryl,
optionally sub ut'ed Cl1-Cl5 het eroaryl opti onal Idy substituted Cl1-Cl12
al kyl oxy, opt i oRSIdnd Rfipest the seme ocHifienent and areselpeied f b5t NSrAIPYR, CAISRG t ut ed

C2-C12 al kynyl ox | by t 0 I e Q{gﬁgk methyl, Cig,i onal |y
substituted C3- C)fg @%ﬁlgba}?kgyéoxamo%%lgéﬁg@?goﬁj bl 4 ”’Z O3

cycl oal Kényl oxy, 3@pe.ohafioal '90§UH§\ iGstitee dysedy i‘gwﬂcqroag'fWIaé‘gya

optional |y subst inyifo8stb6r chal® containing a heterocyclic or fused ring, any of which may be
‘ optionally substituted; - |
- X® and X* are the same or different and are selected from the group consisting of:
abond CR®R?; O, NR* and S;

20 - R? and R? are the same or different and are selected from the group consisting
of: H, halogen, OH, NO,, CN, NH,, optionally substituted C,-C+2 alkyl, optionally
shbstitﬂted C,-C,, alkenyl, optionally substituted C»-C,, alkynyl, optionally
substituted C,-C, heteroalkyl, optionally substituted Cs-C,2 cycloalkyl, optionally
substituted C3-C,, cycloalkenyl, optionally substituted C,-C;. heterocycloa.lkyl,

25 ~ optionally substituted CQ-CW heterocycloalkenyl, opﬁonally substituted Cg-Cg
aryl, optionally substituted C:-Cis heteroaryl, optionally substithted Ci-Cy2

| alkyloxy, optionally substituted C,-C, alkenyloxy, optionally substituted C,-C.;
-alkynyloxy, optionally substituted C,-Cso heteroalkyloxy, optionally substituted
Cs-Cy2 cycloalkyloxy, optionally subétitutéd Ci-C,, cycloalkenyloxy, - optionally

30 - substituted C;-Ci> heterocycloalkyloxy, optionally substituted C;-Cy;
heterocycloalkenyloxy, optiohally substituted Cg-Cys aryloxy, optionally
substituted C,-C,s heteroaryloxy, optionally substituted C,-C,, alkylamino, SR“
SO;H, SO,NR™R™, SO,R", SONR'R' SOR", COR", COOH, COORY,
CONR™R', NR'*COR™, NR'*COOR™", NR'*SO,R", NR"*CONR™R"", NRR",

35 : and acyl; and '

- RZ is selected from the group consisting of: H, an N-protecting group, optionally
substituted C;-C,; alkyl, optio;\ally substituted C,-C,, alkenyl, optibnally :



het er ocycl oal kenyl oxy, optiohally substituted C8-Cl8 aryl oxy, optionally
substituted C, -Cl8 heteroaryl oxy, optionally substituted Cl-Cl2 al kyl am no,
SR14, SO8P208MNR2BR', SO02R14, SONR18R18, SOR14, COR', PCDAH201000RYS
CONR18R18, NI VCOR14, NR18COOR', NR18S021214, NR18CONR18R17, .NR18R18, 35and
acyl; and - R22 is selected fromthe group consisting of: H an A
N- Erotvect I ng group, optionally substituteed Ci-Cl2 al kyl, optiqnally
substituted C2-C ; W o 00k ; Dat = a
optionally subst %ﬁ%%gﬁ?zgihgk%rﬁgﬂgg‘%?y? ,sg?)%ﬂ%élglt’ %o g%g'(sat;i&ylu![o Eﬁd?\‘écgy Cl2.
cycl oal kyl, opti substitufeds |BsEizt Gyelepliys- cptionally| shstitisd  Cobei 6yraalkenyl,
ﬁ g ?: '; :)El;t Fd IC& C%ﬁti&?ﬁilyf _rsQBétlfﬁll@@' @,Séd:,{z I?Ki%ﬁo ail?igbﬁiﬁhfltyukﬁs(}tiﬁie{@lﬂ-ﬁn -
cl oal ken optional |y su i tute - ryl,, and o na

substi t ut ed 5c1f¥:ﬁ fcrfg?'e?'@w{uomm %St&sswed'ec@ eﬁfyg%'&sopéj?"ﬁﬂbr%%?wﬁ ﬁ):
10Formul & (1 a) | c,symeterolgldi ments of the first aspect of the invention,
R16 -and R19 are fused to forma 5 or 6 nmenbered cycl oal kyl ' . ‘
het er ocycl oal kyl , cycl oal kenyl, heterocycl oal kenyl, aryl or heteroaryl
ring, each ofhisgroddesnempoendsdfiFomalilh flasubstituted. 15 In sone enbodi nments
of the first aspect of the invention, Dis selected fromthe group
consi sting of: phenyl, C3-C6 cycloal kyl, C2-05 heterocycl oal kyl, C2-05
het er oaryl . s : "R - :
x1

\XZ RB)

(%)

n

m

10 ' Formula (la)

In some embodiments of the first aspect of the invention, R and R™ are fused to form
a 5 or 6 membered cycloalkyl, heterocycloalky!, cycloalkenyl, heterocycloalkenyl, aryl
or heteroaryl ring, each of which may be optionally-substituted. -

15 |
In some embodiments of the first aépéct of the invention, D is selected from the group
consisting of: phenyl, C5-Cg cycloalkyl, C2Cs hetérocycloalkyl, C.-Cs heteroaryl.

In some embodiments of the first aspect of the invention, R5 is sevlected from the group

20 consisting of: COOR™, COR™, CONR™R™, NR"R", SO,R' and SONR™R'™. For -
example, R® may be selected from the gfoup consisting of: COOH, CONH,, CONHCH,,
CONHOH, NH,, SO,CHj3, SO,NH,, SONHCHj;, and SON(CHz),.

In some embodiments of the first aspect of the invention, D is selected frdm the group

25 consisting of phenyl and C,-Cs heteroaryl and the R® substituent is ortho to X2. In some
other embodiments, D is selected from the group consisting of Ca;Ca cYc_:loalkyl and C,-
Cs heterocycloalkyl and the R® substituent is either geminal or vicinal to X2,

In some embodiments of the first aspect of the invention, R° is selected from the group
30 consisting of: H and halogen. '



In sonme enbodi nents of the first aspect of the invention, Fr is selected
fromthe group 20 consisting of: COOR14, COR14, CONR15R16, NR15R16, SO02R14
and SONI \Rb&o11mars3exanpl e, R5 may be sel ected fromthe growy2emnm®i®dsi ng of:
COCH, CONH2, CONHCH3, CONHOH, NH2, S2CH3, SO2NH2, SONHCH3, and SON( CH3) 2-
In some enbodi nents of the first aspect of the invention, Dis selected
fromthe group 25 consisting of phenyl gnd C2-05 heteroaryl and the R5

substi tuent , . [ M ' from
Che. g oup ¢ S EfiolifhefiS of it 6 Hall SPtne HRANATRYCsclddiddranfierbit |1
t he R5 substcppsigting of: £6 angk$Ogeni nal or vicinal to X2. 7 In sone

enbodi ments of the first aspect of the invention, X1 is select ed fromthe

group consisting of: C=0 and 802. |In sone enbodi mgnts of the first aspect
of the i nverl® feRe embodimentrebthefifst agpact i ivaRtiopX'ds NRhe first aspect of
the invegtion, R13 is selected fromthe group consisting of: H and
optionally substituted Cl-C yl. 1n some enbodisnents of the first

b pect ot t s EitbRdmeningf Gedref Ssiest e emBRo e m BriELobor e iR
aspect of t lvensistingrf.itband dpfionally ldubdtituted@pCertkgdi nent s of the first aspect
of the invention, Ais selected fromthe group consisting of: CH CH2CH2,
CH=CH, 0, OC(0), OC(S), OCH2, C(0)0, C(S)0, SCH2, 15 SC(0), SC(S), S,
SCRCH?, - SC2,In e¥rog Bmbalimpnts|of (e Bystaspéet ofithi DEgNtioN, WNe=CR. and NHCH?.

10 :

In some embodiments of the first aspect of the invention, R is H.

In sbmé embodiments of the first aspect of the invention, Ais selected from the group
consisting of: .CH, CH,CH,, CH=CH, O, OC(O), OC(S), OCH,, C(0)O, C(S)O, SCH;,

15 SC(O), SC(S), S, SQzCHz, S0O,, C(0)S, C(O)NH, C(/S)S, NH, NH(CO), N, N=CH, and
NHCH,. . | ‘

In some embodiments of the first aspect of the invention, R? and R® are each
independently selected from the group consisting of: optionally substituted C,-C,;
20  alkyloxy and optionally substituted C,-C,; alkynyloxy.

In some embodiments of the first aspect of the invention, the optionally substituted C.-
C12 alkyloxy is C,-C1 fluoroalkyloxy.

25 In some embodiments of the first aspect of the invehtion, the optionally substituted C.-
Ci2alkynyloxy is C,-C;, alkynylalkyloxy. ' '

In some embodiments of the first aspect of the invention, R' is selected from the group
- consisting of: H and optionally substituted C4-Cg alkoxy. ' '
30 | | - o
In some embodiments of the first aspect of the invention, R? is selected from the group
consisting of. H;CO, F,HCF,CO, F,HCO, F;CO, and CHCCH,O. '

In some embodiments of the first aspect of the inyention, R®is selected from the group'
35 consisting of: H;CO, F,HCF,CO, F,HCO, F,CO, and CHCCH,O.



In sonme enbodi nents of the first aspect of the invention, R2 and R3 are
each independently selected fromthe group consisting of: optionally
substi t utwo 201081432 20al kyl oxy and optional |y substit ut edcCAUZLD/@IIoFNY| OXY.
In some enbodi nents of the first aspect of the invention, the optionally -
substituted Cl- C12 al kyloxy is Cl1-Cl12 fluoroal kyl oxy. 25In some

enbodi nents of the first aspect of the igwention, the optionally

substituted |

enbodi nent s "(g):% T%éa\‘b?r maéso(ne“cét r%f ggﬁgjolgwge'*rﬂft\éﬁ%érf%ﬂl%ded e eg{%ﬁoﬁarom t he
group consi sonsigfingfof: H-Iamcptopallmna?oﬂttye@@b& alkexyed C1- C6 al koxy. 30 In Sone
enbodi nents of the first aspect of the invention, R2 is selected fromthe
group consisting of: H3CO F2HCF2CO, F2HCO, F3CO, and ,CHCCH20 8 In sone
enbodi nent s Ibfsomeeembediments ok dhe §rst @Reect 1pf dhR fnYRNtioans R’ sangeRe together @ t he
group comBsi skiedd¥om %@Mp%ﬁﬁél&ﬁ?'& YOGRIBE1a0, L@@dzcﬂlzocécakckcaﬁu .odH,csonme
enbodi ments of the first aspect of the invention, R2 and R3 together are 5
sel ected fromthe group consisting of: OCF2CF2CO, OCH2CH20, OCF20, and
OCH20. | n saneomebmbodimehts obthelfingt abpect bf the pweition] the leempowreldf iFormula (Ip

compound of Formyl fe (| d SoSSLERER Jf om the group consi sting of



10 MO0 MeO MeO F2HCF2C0 MeO MeO i

N N. ONHRFZHCO MeOF2HCO R = SO2Me,

SO2NH2, SONHVE, SONMe2R = NH2, CONH2, CONHMe, CONHCH
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F2HCO F2HCO 11 or a pharmaceutically acceptable salt or prodrug
thereof. In a second aspect, the present invention provides a conpound of
Formul a (Wbpobi/osFgenul a (11) or a pharnaceutical |y acceptalwosmaoizoer
prodrug thereof, wherein: 10 - Ais selected fromthe group consisting of:
-(CRBRI) p-CCcr (C(0) ) r-(CR1IOF111)6- and -(CRB8RI) p-(C(0))r(Y)g-(CR1IR11)s-, .
wherein Y is selected fromthe group cofgisting of: 0,-S, and NR12, each p
and s are- an integer independently selected fromthe grou 00f| sting of:

0, 1, and 2, each and r ar /n@nt eger
o MeO
T . } I .
FzHcom‘Lu)\/‘; |
F,HCO N COH

N
| o ~
N\\K‘LH x
fo) NH
=/
MeO
R = SO;Me, SO,NH,, SONHMe, SONMe; R = NH,, CONH,, CONHMe, CONHOH
0]
OMe o]
= N
H MeO N N /Q
F,HCO S NH, H CO,H
MeO 0]
F,HCO
0 o-N. ‘
\ -N
S 0 HN-N

F+ ' MeO

\\’/ . .
MeO 0“s”o '
e NS
. o |

MeO
F,HCO \
R = SO,Me, SO,NH,, SONHMe, SONMe;, R = NH;, CONH,, CONHMe, CONHOH
O\\S/'o ' MeO q\s,/o
F,HCO S COH O,H
2H MeO S €0,



15i ndependently selected fromthe group consisting of: 0 and 1, and p+qg+r+s
is an integer selected fromthe group consisting of: 1, 2, and 3; - X 1is
sel ect ed woamtdaes3gr oup consi sting of: C=0, CF2, and SCRCTRI2p10/00¥KB8i S

sel ected fromthe group consisting of: NR' or (CNA wherein t is an integer

selected fromthe group consisting of: 0 and 1;, 12 - Dis selected from
the group consisting of: a cycloal kyl, ket erocycl oal kyl, cycl oal kenyl,
het er ocycl oal kenyl, aryl or heteroaryl ring; - Rl, R2 and R3, are each

up consisting of : CN, NH2,

optionally substituted . ky| , optionall y subs 5 Cl12
al kenyl, optionally spbs 12 al kynyl, | tut_ed
Cl- C10 het er oal k¥ep c@ i tuted O9e@ I kyI tionally

substituted C3-Cl2 cygtoal kenyl optionally subst ted C2- 012
het erocycl oal kyl , MsBional |y substituted C2-ClMeBet er ocycl oal kenyl :

optionally substituted C6- Cl8 ary optionally substituted Cl C18

het eroanyl , optionally subst tuCl C12 al kyloxy, 10 @ptigmglly
substituted C2-Cl2 al kepsrp Nonally suhsd i t ut ed C2 Cl kynyl oxy,
optionally subst Bt ] SJ0 Hhetcns gal kyI oxy, [g ltuted C3-Cl12
cycl oal kyl oxy, Me 3 HUDSt i t ut ed 2'8‘?% ozl ke yI y Cappit i onal |y
substituted Cl-Cl12 heferocycl oal kyl oxy, optl |1y substituted Cl-Cl12

het er ocycl oal kenyl oxy, optionally substituted C8-Cl8 aryl oxy, optionally

15 substituted Cl C18 het er oary optionally substituted Cl-Cl2

al kyl am no, SR, SCRNILA 02R14 SONR19R19, SOR14, COR14, COOH,
COOR14, CDNR19R19 L@$ OR14, N VSO2R14, NR19CONR16R17, NR15R16,
and acyl; or R3 be s‘é@z"to forma 5 or 6 menbered cycl oal kyl ,

het er ocydoal kyI aryI or heteroaryl ring' .each of which nmay be optionally
20subst it ut €42 phamacep@pallggcce@pble@lt °R9"°dNEéh§iﬂ?f Rl11 are each independently
sel ected fromthe group consisting of: H halogen, OH N2, CN NH2,
optionally substituted Ci-Cl2 a aII substi ted C12 aI kenyl ,
obt | onal 17 JlBSERT BaecahEpEsaL IOt HpPEHAFPTPERH Sl FOBRATET 10

het eroal byl , optionally substituted C3-Cl2 cycl oal kyl, 25 opt| onal |y
substituted C3-Cl2 cycl oal ken optionally substitut ed C2-Cl12

het er ocycl oal kyl , optionall ' tuted C2-Cl2 hetexocycl oal kenyl ,
optionally substituted C38-ClB optionally s q§i uted Ci1-C18

' , ' - C12- kyl ox optionally substituted
C2- C12 al kenyl oxy, opti ORs# h i gd C2>6A2 al ynyI[®w

?. , optionally
ed C3-Cl2

sti‘tu
8- Cl2 cyclo tSenyl oxy, optionally
substituted Cl-Cl2 het,e y y ng optional ly suBstituted Cl-Cl12
het er ocycl oal kenyl ox optio aI |y substituted Ce3-Cle aryl oxy, optionally
substituted Cl-C18 het eroaryl oxy, optionally substituted C, -Cl12 al kyl am no,
SR14, SOBH, S2NR'R16, SO02RIR’ SONR15R16, SOR14, COR14, 350001-1, COOR14,

0)NR15R197 NR15COR14, NR19COORH, NI VS02R14,
ormula (If)

cycl oal kyl oxy, optionall

or a pharmaceutically acceptablé salt or prodrug' thereof, wherein:

10 :

- A is selected from the group consisting of: -(CRBR*.’)p-(Y)q-(C(O)),-(CR‘°R")s- and
-(CR°R%),-(C(O))(Y)e(CRR"),, wherein Y is selected from the group
consisting of O, S, and NR'?, each p and s are an integér independently
selected from the group consisting of: 0, 1, and 2, each q and r are an integer

15 independently selected from the group consistingof: 0 and 1, andp+q+r+s

is an integer selected from the group consisting of: 1, 2, and 3;

- X' is selected from the group consisting of: C=0, CF,, and SO,, PO;

- X% is selected from the group consisting of: NR™ or (CH,), wherein t is an integer . -
selected from the group consisting of: 0 and 1; ' '

8



NeCONR191217, NR15R18, and acyl; 13 - R12, R13, R15, R16, and R17 are each
I ndependently selected fromthe group consisting of: H a N protecting
group, opwvoanaldsys3substituted Cl-Cl2 al kyl, optionally eglstuzdiiedg2- C12
al kenyl, optionally substituted C2-Cl2 al kynyl, optionally substituted :
Cl- C10 heteroal kyl, optionally substituted C3-Cl2 cycloal kyl, 5 optionally
substituted C3-Cl2 cycl oal kenyl, optiongply subst ituted C, - C12 ‘

h | oal
net er ooyl 021K\ 88! L Eshios' BAaHTCHE, BSBERRYT BRLSSRbts
heteroaryl; - Rl4yqloall@ewemw@cvqloalhenwearglranth!ptemn\d|n99,| ng of H, opt ional l'y

substituted Cl: CLRTH:, o BTy LU Pl dsiting

optionally subst i't ut onal tut Cl C10
het er oal kyl, opt Psh&Q2yCNuNE, wmr@ay supstifuted '@§|kklyPPt'°69|M %ﬁaﬂltutyd Cr

substituged C3: CE2; Céﬂé:ﬁﬁ'dﬁﬁ&wuy sgﬂgtlhﬂélﬁblzbi?élbﬁ{yl tdph&i?bugsuﬂ&ted C+-Cro

het erocycl oal kyl , optionally substitut t er ocycl oal
optionally subst h?tﬁf%y@pt@l‘é"yaﬂbﬁ't”téﬁ&scﬁn eyslealkyh ortiopaly; ?"G?‘éﬁfa@:ﬁ"&B ,
heteroaryl; - m ggciclkeniil €@ptioraty e@heandtéd)mdzlmz gmetepodyeiBalkyl] i Btiowally 0, 1,

2, 3, and4 15- | n cted romth f: 1,
5 3 4 and 5 st Crte S Reraeyanianyt cpRioraly FBRREE  Srdun i
C?nfihSt i ng oI . lpptibnalby sdbstlmmdi 61-Clarhama:ﬁylembtin11any3ltzbstmﬂed B¢ Csealkylakyaspect
0 e i,avention d
R16 are1phe sanebgtﬁ%ailf?u H{Q&%ﬁ? e P %g%%éoge%ﬁ]ﬁ%@%nm t?ﬂg
(C):; : CTO hialkogen . Optiohglha | dupstituted - mec}nglemwwm., opfiorally) supstitotedk Wit hyl |
al kene n I
al karyl and a h)c/:g¥ ocapgoiy ﬁatloﬁa On?%glﬁ’]eg abﬁefzy Gyefoaﬁ@'%&l; CoBudte) or

eroce)/'c Ic or fused ring,

any of whi ch nay suestied oatGy d’l?!%?qYFBP'QS%OXYZS optigngllyd substituted h&1Gane. or

different and ar ﬁe@mgaaa%ﬁyrwtmoeéwups&emﬂeatlasgcef arﬁo;@ond pligRafR21, O,
NR, anddg - 1l ar

i f nt eecte fyom t he
group cdnsisti ngsB‘PSt'tult?d ﬁﬁ&ﬂé‘@ﬁ"m €ﬁ¥ s ”?ng ac([)‘ﬁﬁﬁ Y'?mg‘ﬁbgﬁ‘t ut ed
Cl-Cu al kyl, optis@ga| ISO,RR¥R, tsstbmd4 CQ@NRER&L lsoR", CaR't,00abHy GDORLY t ut ed

C2-C12 al kynyl UUNREZE! MR COR™, NRICOOR™, NR*SO;R™, NR*CONR™R", NR™R'®,
and acyl; or R? and R® may be fused to form a 5 or 6 membered cycloalkyl,
A - heterocycloalkyl, aryl or heteroaryl ring' each of which may be optionally
20 substituted; » ' : \
-RY R, R% R, R%, R%, R" and R"' are each independently selected from the group
consisting of: H, halogen, OH, NO,, CN, NH,, optionally substituted C4-C, alkyl,
: dptionally substituted C,-Cy, alkenyl, optionally substituted C-Ci, alkynyl,
optionally 'substituted C,-C,, heteroalkyl, optionally substituted \Ca-Cu cycloalkyl,
25 | optionally subsﬁtuted Cs-Cy, cycloalkenyl, optionalfy substituted C,-Ci,
heterocycloalkyl, optionally substituted C-C,, heterocycloalkenyl, 'optiohally
substituted Ce-Cg aryl, optionally substituted C,-C,g heteroafyl, optionally
substituted C,-C,, alkyloxy, optibnally substituted C,-C,, alkenyloxy, optionally
‘substituted C,-C,, alkynyloxy, optionally substituted C:-Cio heteroalkyloxy,
.30 | optionally substituted Cs-C,, cycloalkyloxy, optionally substituted Cs-Cs;
cycloalkenyloxy, optlonally substituted C,-Cu heterocycloalkyloxy, optionally
substituted C,-C1, heterocycloalkenyloxy, optionally substituted Cs-C+s aryloxy,
optionally substituted C,-Cys heteroaryloxy, optionally substituted C;-Ci;
alkylamino, SR™, SO;H, SO,NR¥R', SO,R™, SONR"R', SOR", COR",
35 COOH, COOR™, CONR™R®™, NR'COR", NR'COOR" NR“SO,R",
' NR'*CONR™R", NR'R', and acyl; .



30 substituted Cl-Cl0 heteroal kyl, optionally substituted C3-Cl2

cycl oal kyl, optionally substituted C3-Cl2 cycl oal kenyl, optionally

substi t utwo 202/0¢1432het er ocycl oal kyl , optional |y substit pCedcatodbesos

het er ocycl oal kenyl, optionally subst ituted C38-Cl18 aryl, optionally
substituted Cl-Cl8 heteroaryl,. optionally substituted Cl-Cl2 al kyl oxy, .
optional Iy subst | tut ed C2-C12 al kenyl oxyg optionall y substituted C2-Cl2 35

| k I , t J, sl 1t Cl- C10 .het I
QLT L OB R YRR S et e Y e PRRLRE B
cycl oal kenyl oxy, ctmsistlogladﬂ ¥, saubspiiotestingl gRiuPCIdptibmallyr abstituted| Gy-Caxgikyl,

t |1 bst
oDbstl fut o yi el Shodthied (G GF ARG haphaiC Kuiliec I Ak

optional |y subst patmneldy ngsmtzdé?ﬂ@b mfn@kylmmna@@ybﬁmlsw QRM6|03|M21214

SONR15R1g, SOR14, i% tN?Qi G}B%htuté&v 4
NR15S02R14, NR15 Rl Rl? “NI VR16 ac §| s sel ect eggﬁ%mthe

group consi st i ngheterocygloaly!, I\PEPBP'E’CW‘PR&“&F ‘01051#%%\0?"‘%%5??‘{%?%
Cl-C12 al kyl, Opbumﬂémeso@am tauaesndﬁa stitlieaTy!C,, déroamel | y substituted

GG 2 2 0 AL o e e B eSS
10 optionally subptldnen;t edbéﬁlutéﬂ.z:mrg ealicenyl; | epibkally, satstitutenaldAC, s @ikyhylt ut ed
oot L onallBy “Sobs: PRRPER YpsiBU T Ao SHRG iish S SBet 8oLy By,
Formul a (1l1a): Rop#x3llyR1 sehetituted Ca-CmcycloaIkenyI ophonally substltuted Ci-Ci2
' heterocycloalkyl, optionally substituted C,-Cy, heterocycloalkenyl, eptionally
substituted Ce-C1s aryl, and optionally substituted C,-C,s heteroaryl;
- m is an integer selected from the group consisting of: 0, 1, 2, 3, and 4;
15 - nis an integer selected from the group consisting of: 1, 2, 3, 4, and 5; and
- m + nis an integer selected from the group consisting of: 1, 2, 3, 4, and 5.

In some embodiments of the second(aspect of the invention, R'is —-X*-R'"® and R? is -
X*-R'" wherein: _ _
20 - R'® and R' are the same or different and are selected from the group consisting
of: H, halogen, Ci-10 alkyl, Cs-Cyo cyclokalkyl, C3-C4o cycloalkylmethyl, C3-Cyo.
alkene, C3-Cyo alkyne, aryl, C5-Czo alkaryl, fused Cs-Cy aryl or alkaryl and a
hydrocarbon chain containing a heterocycllc or fused ring, any of which may be
optionally substltuted ' '
25 " - X®and X* are the same_or dlfferent and are selected from the group consisting of:
a bond CR®R?, O, NR%, and S;

- R* and R*' are the same or different and are selected from the group consisting
of. H, halogen OH, NO,, CN, NH,, optionally substituted C;-C;; alkyl, optlonally
substituted C,-Ci2 alkenyl, optionally substituted C,-C,, alkynyl, optionally

30- ~substituted C,-C1, heteroalkyl, optionally substituted C;-C;, cycloalkyl, optiohally

| substituted C;-C,, cycloalkenyl, optionally substituted C,-Ci. heterocycloaikyl,
optienally substituted C,-C,, heterocycloalkenyl, optionally substituted Cg-C1g

aryl, obtiona"y substituted C,-C;s heteroaryl, optionally substituted C,-Ci,

alkyloxy, optionally substituted C,-C,; alkenyloiy, optidhally subetituted C,-Cy2

35 alkynyloxy, optionally substituted C;-C, heteroalkyloxy, optionally substituted
C3-C,, cycloalkyloxy, optionally substituted C;-C,, cycloalkenyloxy, optionally

substituted C;-Ci; heterocycloalkyloxy, optionally substitufed Ci-Ci2



Formul a (11a) In sonme enbodi nents of the second aspect of the
invention, R2 is -X3-R16 and R3 is - 20 X4-R', wherein: - R' and R19 are

t he sanme wo 2diffdsessent and are sel ected fromthe group ceasiaatbmgo1ds: H,

hal ogen, C1-10 al kyl, C3-Cl10 cycl okal kyl, C3-Cl10 cycl oal kyl met hyl, C3-C10
al kene, C3-Cl10 al kyne, aryl, C5-C20 al karyl, fused C5-C20 aryl or al karyl
and a hydrocarbon chain containing a heygrocyclic or fused ring, any of

whi ch may be 250 !'ﬁ‘m it X

different and ar @E{sge‘?:glﬂ%’ 4 §&h %%ﬂa"ryoug(lﬁggtggpsf? A?ﬁo@gonaﬁwbml
t.) NR and S; - smstnamu Qeﬂjwaheéer@momneﬂqmall)dsuusmumCaﬁﬁdatkvlems‘@l 8Bi%ed from
the group consi sigd)g NHwF@aIg@ RMRE, $HR™NddR 14)p oo t¥oRrR™,
substituted C, - ClZdlal gﬁz na §§N ubst i tuted, C2-C é @FSC%?' ]
optional |y subst iGQNR QOB kD'RypOQﬁ)t |Nﬁ1a$q)2ﬁ t(FQ'ﬁ'B RERG

het er oal Igyl , opt |aaaau|yan'aubst| tuted C3-C, 2 cycl oal kyl, opti onal ly 15
substituted C3- cl oal ken tional bsttut ed C2-C

ot or 0cyc! oal ky e b SERHRAITY BRisEtiP RN Hioam NRSp Sy st anyanaly
optional ly SUbStIshb&tﬁdedZGGQ‘l:ﬁ aikyl| , optiphaliynalibstituted SCi-Ciat elde@l Gpfionally -
heteroaryl, optian te tlon ubstituted
C2-C12 al kenyl ox;?ug%ibq(?%#gﬁ ’S/a| ]} Tize g?ﬁai'& é‘stﬁﬁé’{% “Cype E?‘ﬁ&ﬂa L%"E‘B}aﬁ%nm |y

substitut ed Cl- CsQbstibited 0@}-Rysl @xgloalkmht ioptiandily sumetutethﬁdC{;Scmo}alkenyl

cycloal 96 o, OBy |sGosiish £ eChdridodit] AloHERY sPiApc 2231 |
het er ocycl oal kenytatmcyclggmrwhaqptls}naﬂnsehatlt%ﬁde@s-@&am.grv}rqnﬂ@wly s@b?ﬂ“éiﬁ@\l ly
substituyted Cl-CE3 d;@ﬁéi g,ryyl oxy, optionally substituted 61-Cl2 al kyl am no,
SR', .10 SCBH, SOZNRISRILS, 'SO2R14, SONRLSRL8, SOR14, CORL14, COON, COORL4,
CI)NR18R18 NR18COR14, N VCOOR14, NeS02R14, NI VOONR16R17, NR15R16, and acyl ;
and R is selnsd gd v,&é@éﬁ,ﬁg@ngmnﬁgﬁu@tl ng of: H, an N-protecting group,
optional )y substituted Cl1-Cl2 al kyl, optionally substituted C2-Cl2 al kenyl,
opti onall 15 substituted C2-Cli al kynyl, optionally substituted Cl-C10
het er oal kyl, optionally substg ed C3-C12 cycl oal kyl ,. optionally
substituted C3-Cl12 cycl oal kenyl , optionally substi xd C1-C12

het er ocycl oal kyl , ,;a(gnal |y Subst i tut ed C »4Cl2 hd tycl oal kenyl,
optionally substl tu S H.,I} ed Cil- 018

het er oaryl . N

R®

Formula (lla)
In some embodiments of the second aspect of the invention, R?is ~X*-R"® and R® is — |
20 X*R'", wherein: '
" - R™ and R are the same or different and are selected from the group consisting
-of: H, halogen, Cy-y alkyl, C3-C4o cyclokalkyl, C3-Co cycloalkylmethyl, C3-C4o
alkene, C5-Co alkyne, aryl, Cs-Cy alkaryl, fused Cs-C aryl or alkaryl and a
hydrocarbon chain containing a heterodyclic or fused n'ng, any of which may be -
25 ~ optionally substituted; |
- X? and X* are the sam'e.or different and are selected from the group consisting of:
a bond CR®R?, O, NR?, and S; '
2 and R? are the same or different and are selected from the group conmstmg
of: H, halogen, OH, NO,, CN, NH,, optionally substituted C,-Cy2 alkyl, optionally
30 : substituted C,-Cy, alkenyl, obtionally substituted C,-C4» alkynyl, optionally
" substituted Ci-Cuo heteroalkyl, optionally substituted C,-C,, cycloalkyl; optionally



20 This provides conpounds of Formula (11b): R19X4 Formula (11b) 25 In
sone enbodi nents of the second aspect of the invention, R18 and R19 are
fused to wonmm@4m3er 6 nenbered cycl oal kyl,. heterocycl ealrky2010a0y398 or
het eroanil ring, each of which may be optionally substituted. 16 In sone
enbodi nents of the second aspect of the invention, Dis selected fromthe
group consi-sting of: phenyl, C3-C6 cycl ¢gl kyl, C2-05heteroaryl.

nmbodi d f
The 5group cons: SeTlyiE ESER SRBRRER. Girghely 1BYlGH Cuc peldoaBeBT | O
of the second aspetisnaliyf smlmltutewSmﬁhzohetelﬂﬁyql@'@svleopwaﬁy @nb&tlh&ecgﬁe-@pa
consi sting of - CUFoiohQHy uoINH 516, MBS, GRE>Edusig BREISH o

10 I n sone enbodi t's of the secon ntion

B
ect
sel ect ed from t halkypwl prtienally substitpted Cz-%@@*erw@wzopﬂwumstm@h@u NH2,
SQ2CH3, §O2NHZ, _ W,’ o&%a@@lﬁ&hﬁ&&- C;-C1o heteroalkyloxy, optionally substituted

Cs-Cy2 cycloalkyloxy, optionally substituted C;-Cy; cycloalkenyloxy, optionally
substituted C,-Cy; . vheterocycloalkyloxy, optionally substituted . C4-C,;
heterocycloalkenyloxy, optionally substituted Ce-Cyg aryloxy, optionally
substituted C,-C4s heteroaryloxy, optionally substituted C+-Cr2 alkylamino, SR",
10 SOsH, SO,NR™R™, SO,R", SONR™R', SOR", COR", COOH, COOR",
CONR™R', NR'*COR™, NR*COOR™, NR'*SO,R™, NR*CONR™R", NR'R",
and acyl; and 4 _
- R% is selected from the group consisting of: H, an N-protecting group, optionélly
substituted 'C1-C12 alkyl, optionally subStituted C,-C,, alkenyl, optionally
15 substituted C,-C,2 alkynyl, optionally substituted C,-C4 heteroalkyl, optionally '
| substituted C,;-Ci» cycloalkyl, optionally substituted Cs-Ci; cycloalkenyl,
optionally substituted C;-C,; heterocycloalkyl optionally substituted C;-C;;
heterocycloalkenyl, optlonally substituted Cg-Cys aryl, and optionally substituted . |
Ci-Cis heteroaryl
20
This provides compounds of Formula (lIb):

R19x4

Formula (IIb)
25 | |
In some embodiments of the second aspect of the invention, R' and R are fused to
form a 5 or 6 membered cycloalkyl, heterocycloalkyl, aryl or heteroaryl ring, each of
which may be optionally substituted.

A



15 In some enbodi ments of the second aspect of the invention, Dis selected
fromthe group consisting of phenyl and C2-05 heteroaryl and the Re
substi t uewbd 20s1/@r43po0 to X2. I n sone enbodi nents of treTsa@ronboa®pect of
the invention, Dis selected fromthe group consisting of C3-C6 cycl oal kyl
and C2-05 heterocycl oal kyl and the R6 substituent 20is either gem nal .or
vicinal to X2.. In sonme enbodi nents of yge second dspect of the invention,

R7 is selected fromthe group,consisiing of and hal qgen. , 2 SQNEe
Erbodi ment < 18 EopR ST BP e agend aitbof b e Fientdt, B seted Br T 1 ¢ e
group consi gFroupxconbistigdfaprenB(R2;-Ci cyckalkyl, Epigtetermand. of the second aspect
of the invention, X2 is NR13. 30 In sone enbodi nents of -the second aspect

of the invention, R13 is selected fromthe group consisting of: H and
optional |y dulsemetambedin@ntseithalskgand aspectafdhe invertioneRE is eslectesfremdmd -

aspect ofg t ' 1A ¢ I 1of the .group consisting of:
CH2CH, &t pURYES '(E)i,"@é’(-fo'fl\'s, NG R SAlckgen 0. 3 X

NR1Z2! “OC0), SC(0), 35 NR12C(0),
CH2CH2CH2, CH=CHCH2, CH2CH=CH, OCH2CH2, "SCH2CH2, NR12CH2CH2, CH2CHR0,

CHé 03124 gi\mcn;amg)ame%bo@(l &Ww#ﬁl}nﬁ%ec@f%é\maﬁld& REPEHdctd fr&fﬁlﬁq 0),
an : ' In sone,_enhodi nents o secqpdgaspect,. 0 e, .

i nvention, FMOURREORSEINGS ofr CAOR iqﬁ%pemqg@e' g%%éd aﬁsoﬁpf'%é 8"%bup
consi sting EONRYRI®onal | y substituted O -Cl2 al kyl oxy and optionally
substitythed C2-C, 2 al kynyl oxy. 5 In sone enbodi nents of the second aspect

of the invention, the optionally substituted Cl-Cl2 al kyloxy is _
C1- C12f | uor dalskyecembodiments of thessenendeadpedi ofethe snvehtian) &° iseselentfedispradbe of t he

i hvention, t ' I t bied NYQX Ve
al kynyl al ky%‘%}’? 95'15%“@‘%% %ﬁ?@a?’mfs‘%ﬁ“ ¥§#§§%’3“3§§%’2'§%§¢§P% %gém""

i nventi on, FRONKCHglapd S8IN(EHgm t he group consisting of: H3CO, F2HCF2CO,
F2HCO, F3CO and CHCCH20. 15 In sone enbodi nents of the second aspect of

the invention, R2.is selected fromthe group caonsisting of: H3CO F2HCF2CO,
F2HCO, -F3co In Spmecgmiadiments of the second aspect of the invention, D' is selected from the .

_group consisting of phenyl; and C,-Cs heteroaryl and the R® substituent is ortho to X2 '

“In some embodiments of the second aspect of the invention, D is selected from the
group consisting of C;-Cg cycloalkyl and C,-Cs heterocygloalkyl and the R® substituent
20  is either geminal or vicinal to X2.
in some embodiments of the second aspect of the invention, R’ is selécted from the
- group consisting of H and halogen.

25 In some embodiments of the second aspect of the invention, X' is selected from the
group consisting of: C=0 and SO,.

In some embodiments of the second aspect of the invention, X2 is NR™.

30 In some embodiments of the second aspect of the invention, R™ is selected from the
group consisting of: H and optionally substituted C,-C,, alkyl. '

In some embodiments of the second aspect of the invention, A is selected from the

- group consisting of: CH,CH,, CH=CH, C(0)0, C(0)S, C(O)NR'}, OC(0), SC(O),

35 NR'C(O), CH,CH;CH,, CH=CHCH,, CH,CH=CH, OCH,CH;, SCH,CH,, NR'2CH,CH;,

CH,CH,0, CH,CH,S, CH,CH,NR'?, C(O)OCH,, C(O)SCH;, C(O)NR'CH,, CH,0C(O),
CH,SC(0), and CH:NR"C(0). |



In sonme enbodi nents of the second aspect of the invention, 113 is sel ected
fromthe group consisting of: H3CO F2HCF2CO, F2HCO F3CO and CHCCH20. 20
In sonme ewbadimamss of the second aspect of the inventi ear/ARRoawd1388

toget her are selected fromthe group consisting of: OCF2CF2CO OCH2CH20,
OCF20, and OCH20. : I n sone enbodi nents of the second aspect of the
invention, R2 and R3 together are 25 sehgected fromthe group consisting of:
OCF2CF2CO, OCH2CH20, OCF20, and OCH20. I'n sone enbodi nents of the second
aspect of the invention, the conmpound of Fornula (11) is selected fromthe
group consi do |smyece?nbodih&nts ofGhe seddhd #BpEdHOOe-in@aftivh, R', R? and R® are each

‘independently selected from the group consisting of: optlonally substituted C,-C,;
alkyloxy and optionally substituted C,-C,, alkynyloxy.

In some embodiments of the second aspect of the invention, the optlonally substituted
C:-Cq2 alkyloxy is C4-Cy2 ﬂuoroalkyloxy

In some embodime.nts of the second aspect of the invention, the optionally substituted
10 ' C,-C,;alkynyloxy is C,-C,; alkynylalkyloxy. -

In some embodiments of the second aspect of the invention, R’ is selected from the
grodp consisting of. H;CO, F,HCF,CO, F,HCO, F5CO, and CHCCH,0.

15 In some embodiments of the second aspect of the invention, R?is selected from the
group consisting of: H;CO, F.HCF.CO, F,HCO, F;CO, and CHCCH,O.

In somev embodiments of the second aspect of the invention, R®is selected from the
group consisting of. H;CO, F,HCF.CO, F;HCO, F,CO, and CHCCHO.

20 , ,
In some embodiments of the second aspect of the invention, R' and R? together are
seleded from the group consisting of: OCFZCFZCO, OCH,CH,0, OCF,0, and OCH,0.

In éome embodiments of the second aspect of the invention, R? and R® together -are
25 selected from the group consisting of: OCF,CF,CO, OCH,CH,0, OCF,0, and OCH0.

In some embodiments of the second aspect of the invention, the compound of Formula
(1) is selected from the group consisting of:



CO2H Me0 F2HCO Owe Ove or a pharmaceutically acceptable.salt or prodrug
thereof. 5ln a third aspect, the present invention provides a conpound of
Formul a (WOl2p1rargsel a (111) 10or a pharnmaceutical |y acceptrahni2eiosmaiiosor
prodrug thereof, wherein: - Ais selected fromthe group consisting of:
- (CR3RL) p- () g- (C(0)) , - (CeR12), - and - (CRORLO) p. - (C(0))r-(¥) g- (CRLIRIL2), -,
wherein Y is selected fromthe group cegsisting of: 0, S, NR13, each p and
s are an integer independently selected fromthe g oup consisting of: O, 1,
and 2, each q and r {e &n i nt eger_ 15i ndependent | yNsebect ed_{rom t he group
consisting of: 0 and Ty and @tq is an integ te om t he group
consisting of: 1, Mo AT elected fro N sisting of: -a
singl e bond, a doubl d, a ﬁri ‘e R15R16 H

COH MO COMH

e

Iz

0 O N
MeO H

A . CONHOH

] 0.0 o N N | R
F,HCO Ay lJ N
H CONHMe
COH
F,HCO 2




bond and - X is selected fromthe group consisting of: C=0, CF2 or SQO2,
PO2; 20 X2 is selected fromthe group consisting of: CRL7 and N, Z1, Z2,
Z3, and ZAfoansm/mash i ndependently sel ected fromthe gromproansiosbiaog of CR3
and N, Rl, R4, R8, R3, R9, R19, R', R12, Rl15, R' and Rl17 are each
|ndependently selected '5 fromthe group consisting of: H hal ogen, CH,

NO2, CN, NH2, optionally substitut ed Cl4412 al kyl, optionally substituted,
C2-C12 al kenyl optionally substl tut ed CZ Cl2 al k |, optl onal |y
substituted C1-C10 heter 09 OC3- £42 cycl oal kyI

t |1y subst tu ed
optionally substi t%ﬁgo@ Cl nyl, optgd ituted C2- C12
subs i tUted C2-Cl 0 het eid dQeHl oal kenyl ,

het erocycl oal kyl, optio

optionally SubStItLﬁ Ao 8 ary 6Pttt onaMe9” sYibstituted Cl- C18

het er oaryl ,. optlonally substituted Cl- 012 aIkonQVe optionally substituted
C2-. C12 al kenyl oxy, optionally substu;uted C2-C, 2 al kynyl oxy, optionally -
substituted Cl-Cl0 heteroal kyl oxy© ong ly stituted C3-Cl12
cycl oal kyl oxy, optionally substituted (¢3-l2 oal kenyl oxy, -optionally
substituted Cl1-Cl2 15 heterocycl O0XYy, Noptyonal |y substituted Cl-Cl12
het er ocycl oal kenyl oxy, optionall Stitut &d ,818 aryl oxy, optionally
substituted Cl-Cl18 heteroaryl ?y optionally substituted G -Cl12 al kyl am no,
SR', SOBH, S02NRL9R29, SO02R18, SONREMR29, SOR18, COR18, COOH, COORIS,
CONRLIR29, R PhaHeutNAMDARERabINRAD 0 BARg t¥RIACONR2OR21, NRLOR29, and
acyl; 20- R2 and R3, .are each indépendently sel ected fromthe group
consisting of: H OH NO2, CN, NH2, optionally substituted Cl1-Cl2 al kyl,
opti onal by dmbgshiidtaspedct, tﬁép@hﬁntadn&eehqd prowges anahpoung wbBonmula @ C2- C12

al kynyl , optionally substituted Cl1-Cl0 heteroal kyl, optionally substituted
C3-C12 cycloalkyl, optionally substituted C3-Cl12 cycloalkenyl, optionally
substituted C2-Cl2 ' heterocycl oal kyl, optionally 2§/Z bstituted C2-Cl12
het er ocycl oal kenyl, optional Ig' substig& ut ed CB-C18.EF§], tionally
substituted Cl1-Cl8 heteroaryl| optiopally substituted CL4{ICl2 al kyl oxy, .
optional Iy substitutedC2-Cl2 alkeny oxy, Oyt ional subszituted C2-Cl2

al kynyl oxy, optionally 3uf \ 1-‘Cﬁ,0/he‘t*e5( Kk ., optionally
| v

substituted C3-Cl2 cycl oal »OptIO ally suybstitutted C3-C12

cycl oal kenyl oxy, optionall qubsti t d Cl{Cu hetearocycl oal kyl oxy,
optionally substituted C . ster ocycRoal keny oxy, tionally substituted
C8-Cl8 aryl oxy, optiorR |y supstitut®d C1-C18 h dryl oxy, optionally
substituted Cl-Cl2 al kylam nof SR', SO3H, SO02NR19R20, SO02R18, SONR19R29,
SOR18, . COR18, COOH, O000R18, (R\R19R29, NR19COR18, NR19CO0OR18, NR19S02R18,
NI VOONR29R21, NR19R29, 35 and acyl; or R2 and R3 may be fused to forma'5
or 6 menbered cycloal kyl, heterocycl 58m™M4a(Maryl or heteroaryl ring, each
of which may be opti onal I y substi tut ed;

o

1_0 ora pharmaceutlcally acceptable salt or prodrug thereof wherein:
- A selected from the group consisting of: -(CR°R"®)-(Y)q- (C(O)),-(CR"R")S- and
| -(CR"R"-’),,'-(C(O))r-(Y)q-(CR"R")a-, wherein Y is selected from the group
consisting of: O, S, NR', each p and s are an integer independently selected
from the group consisting of: 0, 1, and 2, each q and r are an integer
15 o independently selected from the group consisting of: 0 and 1, and p+q +r+s
 isan integer selected from the group consisting of: 1, 2, and 3,
- T is selected from the group consisting of: a single bond, a double bond, a friple

R15 16
RS R? \
Y w
bond and / N ;

- X' is selected from the group consisting of: C=0, CF, or SO, PO;;



21 - R8 and R7 are present when T is a single bond, a double bond or R15
but not when T is a triple bond, each R6 and R7 being i ndependently

sel ect ed woamtdaes3gr oup consisting of: H, NO2, CN, opti ecaidyzoswiosdost ut ed
Cl-C12 al kyl, optionally substituted C2-Cl2 al kenyl, optionally 5
substituted C2-Cl12 al kynyl, optionally substituted Cl1-Cl0 heteroal kyl,
optionally substituted C3-Cl2 cycl oal kybg optionally. substituted C3-Cl12

cycl oal kenyl , Q¢ycl oal kyl, optionally
substituted C2- 159%{:‘%%!{)@“%&grtoEEéggqsg%ngg’gonalﬁ/ Substituted O6-Cl8 aryl,
optional |y subsZit&it&dacd Z e mweln@eneyﬂentlwele@tfﬁdlfmyn thewaroup gensistiog 0C12
al kyl oxy, optiongReyngpstituted Cr 1 0 Cl12 al kenyl oxy, optionally

substituted C2-Cl2 ,al kynyi 0Xx Qpt | 1y, substituted G -Cl
het er oal kyl oxy; R ;L 1Bn£§ra Fpé%"b | l' 6%@9?39%6@6@99"@%%%?%

ﬁu?stltuts:ed |CE lctrarnclﬁa gaiubeadﬂs@mg o@le ?fag:béu sgbsm@; utrRd N t?onau y
et erocycl oal kyl oxy... i on e - erog | oxY,
optionally subst FP%%"ng%ee‘é éllkﬁ 0983'°" ¢ # q?‘iﬂzsé}bé‘?l ?'E%/'B’L
ggtz ﬁl Irqgg&l)oxg - $Gbstipited mag:hyalkyﬂys toptioriatlyl sGBstifilitéd &,4044 Bmamal,kylSBﬂlﬁbnaﬁ;O?,H

. 11 6, . S0 1. , 8, 6,
NR18COR1S, Nmegéﬁﬁg%éegézﬂ Rﬁ?v&%@é@i‘%@%@%ﬁn a<:>F/'>ﬁJ‘£'uﬁ-2 R13,
IV, R2 and R21 awogtiaratih suhawednc@%hyheteﬂoemladkyf roptlot\#ilv gwbs&pn&;blﬁ?m(bil ng

ggtlgnaﬁl gl-przgt EE‘E%?% ﬁééelg&&%g&%“?%%t p |on 1@5%& tut elg (gﬂ C12

al kynyl , opti onalQiyhelensatyl. tqml@'!?"!:iu@i'wtﬂbpepwﬁlwxy @iﬁ'PD@JWaﬁqbﬁ'@teﬁﬁzr t ut ed

C3-C12 cycl oal kylc,, SREAYRI bm.oﬁwtyswsuwa é;3c Cletkyh s&paiph&{w ,sumiut@cnal l'y
substi tuted C1- Clé

het er ocycl oal K %tglp )Et i onal sti tut ego
het er ocycl oal kenHr:Cope loxy.s getional ?B’EF“E%“"%& -Gap wcloalky "éﬁpPP’dﬂ@f'Yy
substi Eyt ed ]gllHCI;Eibéimted oacyl:, 2%yclbdiRenyloxge! e@ﬁtedalfyromub&autga OU[C,-Cy;
consi sting of.

, subst it ut ed 1CZak tlonl
Cobat T B SR BRYloR Bhleh s et SRRl yiony
opt : onal | y subst ioptidratly SibsutedGiCe aalokquptlorpnlly eubdtltqtecwbetalhetetcadylm; Cl12
cycl oal kyl, opti Kk ¢ al I
substituted Cil- %Q%A#%fsgg%& oalcgctl:’g:%kgfa%ﬁnal yas§ |:[1I ts,%g R,
het er ocycl oal ken)HONF&‘ffﬁ,orﬁﬂ)RV EE@BBstﬁD@!"edCMG GONR'’R? .noN%'g@QBnal ly

substituted Cl1-C Ghﬂaﬁw"soé\i"d NR"’@ONRZW"‘ Nﬁt%tegnggéﬁ;ct ed from t he
group conS| sti na
and , are each mdependently selected from the group consnstmg of: H, OH,

"NO,, CN NH_, optionally substituted Ci-Cy2 aIkyI optionally substituted C,-C1»
alkenyl, optionally substituted C,-Ci, alkynyl, optionally substituted C,-Cso
heteroalkyl, optionally substituted C3-C, cycloalkyl, optionally substituted C3-C,,

_ cycloalkenyl, . optionally substituted C,-Ci2 “heterocycloalkyl, optionally
25 substituted C,-C,, heterocycloalkenyl, optionally substituted Cg-Cig a_ryl,'
' optionally substituted C,-Cys heteroaryl, opt‘ionailly‘ substituted C4-C,, alkyloxy,
optionally substituted C,-C,, alkenyloxy, obtiohally substituted C,-C,, alkynyloxy,
optibnelly substituted C,-C;o heteroalkyloxy, optionally substituted 03-012
cycloalkyloxy, optionally substituted C3-Cs; cycloalkenyloxy, optionally
30 " substituted VC,-C,Z heterocycloa|kyloxy,_ optionally = substituted C,—C;z
‘  heterocycloalkenyloxy, optionally substituted Ce-Cqs aryloxy, optionally
substituted C;-C4s heteroaryloxy, optionally substituted C;-C,, alkylamino, SR',
SO;H, SONR™R?, SO,R'™, SONR™R¥, SOR', COR'™, COOH,. COOR",
~ CONR"R®, NR™COR'®, NR?COOR'™®, NRSO,R®, NRI?CONR”RZ‘, NR"R?,
35 _ and ecyl; or R? and R® may be fused to form a 5 or 6 membered cycloalkyl,
heterocycloalkyl, aryl or heterear'yl ring, each of which may be 6ptiona||y

substituted; |



- R22 and R23 are the sane or different and are selected fromthe group
consisting of: H, halogen, Cl-10 al kyl, C3-Cl10 cycl okal kyl, C3-C10

cycl oal kywoebhwyil4743¢3- CLO al kene, C3-Cl0 al kyne, aryl, CpcCAalokarigk, fused
C5-C20 aryl or al karyl and a hydrocarbon chain containing a heterocyclic or
fused ring, any of which may be 5optionally substituted; - X3 and X4 are
the same or different and are sel ected ﬂomthe group consisting .of: a bond

CR24' R25, 0, N do5; AN e a r,d ar.e
selected from Fﬁ-‘g gaﬁ U|Ro caor?lsﬁ%?l ng&‘,g&?ﬁ-ﬁg F\ﬁ 18 Bng. r\@{b%cf\“f%ﬁkﬁ’fj
optionally substitaf¥ed -CRC12 al kyl, opti onal ly 10 subst ituted , C2-Cl12
al kenyl, optionally tituted C2- C12 -al kynyl , optionally substituted
Cl- C10 het eroal kyr® ion® |y substituted C3-Cl12 cycloal kyl, optionally
substituted C3-C12 kenyl, optionally substituted C2-Cl12 I
het er ocycl oal kyl, tion y subst Ituted C2-Cl2 heterocycl oal kenyl,

ﬁp% i onal | Iy subtst i-Yut ed %b\sgsgﬁhmljwréapt&nlgnalltgwelswk Ieahh emtgiig Qll&,e.ng
et er oar optio st.i a na
e hee T ot e’ o, BaperteRli Sesged Bom agroyp Consird b RSS! BPtedAl oxy.
cc)gt |C (i) gal | yI su |bi t Fmbﬂtlmbcﬁ(}&ﬂqgl ililwl e ragﬁbd@}ly oxybstitpidi czmamb yalselmys t bptithaity

- cycl oal kyl axy., . opii ana u n
optional 'y subst ng‘&ed&%{f? fzauﬂéf'IZrOB '%3%@%5& gc %/ﬁ%%%ﬁ#(@' é%tgo)é%lllyt ut ed
Cl- C12 het er ocycbuatmtitutady | CoG1. oynioaﬂkylal loptionaliys t $ubstitetedCac:€1:3 Gnrtvjﬂameyyl :
O 5%l Tyl o bl SGiiad |- RAOBEMAIY, ARBAID HpsRRRE D 53
COOH, CDOR14, CONetencspdealkensh Dolimrally seiRimiEsoGQ:s mlweM@ubNMsmuRlaRﬂ

NRL5R16, and acyb,a @Moarylléaﬁbﬂaﬁy S@isatuteddc]- cgraﬂylaﬁé%;sﬁuﬁlaw@asstﬁ&te@@zﬁf H,
an"N-protecting opti 25 substituted Il onal |y

Sbot 1t dPed o) B akinuiony. orignall subRYLEd re e lkvbvicn: Sesonaly, sigikied
Opt : onialkl Iy SUtht m-%ﬁﬁe@ﬂoaﬁ@@x%eb;gbﬁﬂlyksd:bsﬂmﬁld Q:gfd EydioHigioxy, UthrbnﬁIB; C12
cycl oal ky opti onal. tute cycl o ona ‘
substituted Ci- Ci‘}ﬁﬁh‘}/eéf ét{":&al R‘}?'%B ﬁéﬁgl 19P18 ﬁ%@tutsﬁ'ﬁgh”t cPyCee

het er ocycl oal kenheteranptioalkyddxyy eptinalyt usubstitGRdCIG,- G{zylhetaimycbpkemyimdyl y
substituted 30C1 [ h spect
of the invention, p@glm%g@%d)eﬁ 175&;:%3,;*%8{?%%%&5&@&%%&% -%ﬁ%t%@gbﬁo 3P
cycl oal B9l , cycl ontidnalhy Isubstitsttest Sayot alivlamino, 1RR'Sr 6Oyt SRLNMRERT, SERI®, or

heteroaryl ring, seiR*E® Wk r&yRﬂae é@@ﬁon@bbwsul@@hmwﬁzed ‘NFP®CORS, I n
some enbodi nents of t he ' h|r FBQC R‘QCONRE hnvent; X2 is N

"COOR , and acyl;
- R", R'" R® and R21 are each independently selected from the group consisting

of: H: a N-protecting group, optionally substituted C,-Cs. alkyl, optionally
20 substituted C,-C,, alkenyl, optionally substituted C»-Ci2 alkynyl, optionally
- substituted C,-Co heteroalkyl, optionally substituted C5-C. cycloalkyl, optionaily
substituted C,-C,, cycloalkenyl, optionally substituted C4-C,, heterocycloalkyl,
optioﬁally substituted C,-C,z heterocycloalkenyl, optionally substituted Cg-Cig
aryl, and optionally substituted C.-C,g heteroaryl; : '
25 " - R" is selected from the group consisting of H, optionally substituted C,-C,, alkyl,
optionally subétituted C,-Cy> alkenyl, optionally substituted C,-C;; alkynyl,
-optionally substituted C,-Cy heteroalkyl, optionally substituted C3-C4, cycloalkyl,
optionally substituted C,-C,.cycloalkenyl, optionally substituted C,-Ci2
heterocycloalkyl, optiénally substituted C,-Ci2 heterocycloalkenyl, opt{onally
30 | substituted C4-C1s aryl, and optionally substituted C,-C1s heteroaryl; and _
- n is an integer selected from the group consisting of: 0, 1, 2, 3, and 4.

In some embodiments of the third aspect of the invention, R?is —-X*-R* and R® is —X*-
R%, wherein: '



In sonme enbodi ments of the third aspect of the inventiOn, A is-selected
fromthe group 5 consisting of: CH2CH2CH2, CH2CH20, CH2CH2S, CH2CH2N. R13,
CH2 CH=CH,woGhia@#¢HH2, CH=CHC(0), C(0)CH=CH, C=NC(0), CH2@CTMNu2015(00)39&( 0),
CH2SC(0), C(0)SC(0), C(0)0oCH2, C(0)SCH2, C(0)CH2NR13, C(0)CHz2S, C(0)CHz0,
C(S)CH20, OC(0), CH20, C(0)0, CH2S, CH2NR13, C1-1-2CH2, SC(0), C(9)O,
C(0)S, 9SS, C(O0)NRL3, C(S)NRL3. 10 Inygonme enbodi nents of the third

aspect of the i re ea i nd ent sel ect e th
group consi st ifr’gly &Ro ?'F(%%F?'Qe ghﬁ'& 'FPm@arﬁfe%gq@W\k]F@Wpa%’B %{Hpr gg]al I )e/
substituted C2- G2, Ihplvghm,x& 10 Hlyh Cielve ceeltiatkyighiGy, ofclddiiyinéthyldCapect of
e Y ert T on . A2 ling 1L ELEL A, g NP sy o o

i nvention, the opydresasbdnchaingmontainingealheterocytiie oafusy%ymmw\yu%wmh@m be

al kynyl agkyl oxy Bnal iEiegoodi nents of the third aspect of the
I nvention, R2 |s°§tengcﬁu§ Fagmthe group consisting of: H3CO F2HCF2CO,

F2HCO, F3CO, an¥ anddCiapmthe same °r|dﬁfe%¥rﬁn%ﬁ'ﬁcﬁ9h‘?@ﬁtf@"bwetgffélpt%r‘flﬁt"tss%ect of

t he inventi on, Rgbbﬁdggwﬁeﬂ %dileqtsoga,dQe group 25 consisting of: H3CO -
F2HCF2CO, - F2HCQO F3 s and ICCH20 n so nts, of- the third aspect
of the inventidn, aR8 Rangrefhe ?%%Ph@ﬁe’SP'ea'%@éﬂ?Gteg?Bm 1R rHPSPPSIEWILs sltol ng

of ;- OCF2CF2CO, Cﬂ"imegem@lOgaON wwtno&w SutsstitedeCHOG alkginbptioadllyt he

third a%BGCt of lrlL tléupe IE',I-CO 12 alkenyl F ona% esqufstftt?t@d Ez-c (a)lHPnyB' Qﬁ%gmlly
' substituted C,-Cyp heteroalkyl, optionally substituted C3-C2 cycloalkyl, optionally
substituted C,-C,, cycloalkenyl, optionally'substituted C2-Cy2 heterocycloalkyl,
optionally substituted .Cz-Cu heterocycloalkenyl, optionally substituted Cg-Cyg
aryl, optionally substituted C;-Cis heteroaryl, optionélly substituted C;-C;.
15 ‘ alkyloxy, optionally substituted C,-C;, alke‘nyloxy, optionally substituted C,-C;,
" alkynyloxy, optionally substituted C,-C,, heteroalkyloxy, optionally sub§tituted
C3-C,2 cycloalkyloxy, optionally substituted C;-Ci, cycloalkenyloxy, optionally
substituted C,-C,; heterocycloalkyloxy, optionally subsﬁtuted Ci-Cy2
heterocycloalkenyloxy, optionally substituted Cs-Cie éryloxy; optionally
20 substituted C4-C,s heteroaryloxy, optionally substitut\ed C1-C{2 alkylamino, SR,
SO;H, SONR™R', SO,R", SON}R""R“’, SOR™, COR"™, COOH, COOR",
CONR“R‘16 NR'COR", NR'*COOR™, NR'°SO,R", NR‘5CONR‘°R", NR"R',

and acyl; and y ' -
-R%is selected from the group consisting of: H, an N protectlng group, optionally
25 substituted C;-C,, alkyl, optionally substituted C,-Ci, alkenyl, optionally
substituted C,-C,, alkynyl, optionally substituted C;-C, heteroalkyl, optionally
substituted C,-C,; cycloalkyl, optionally substitutéd C;-Cy2 cycloalkenyl,
optionally substituted Ci-C,» heterocycloalkyl, -optionally substituted C;-C;,
heterocycloalkenyl, optionally substituted'Ce-Cw aryl, and optionally substituted

30 C,-Cyg heteroaryl. '

in some embodiments of the third aspect of the invention, RZ and R? are fused to form
ab5oré6 memberéd cycloalkyl, cycloalkenyl, heterocycloalkyl, he{erocycloalkenyl, aryl
or heteroaryl ring, each of which may be opti‘onally substituted. -

35 ‘ c :
In some embodiments of the third aspect of the invention, X' is selected from the group ;
consisting of. C=0 and SO,.



consisting of: a double bond and WO 2011/ 047432PCT/ AU2010/ 001398 24 In
sone enbodi nents of the third aspect of the invention, R7 is selected from
t he groupwoansiiavispg of: H, CN, NO2 and Cl- C6al kyl . 51 npswnszerimodiosent s of
the third aspect of the invention, R is selected fromthe group :
consisting of: H and optionally substituted Cl-C6al koxy. In sone

embodi ments of the third aspect of the hgvention, R4 is selected fromthe
group consisting of: H and optionally substituted Cl-Co6al koxy. 10 In sone
enbodi ments of the third aspect of the invention, R5 is H. In sone
enbodi ent s Inkoma embbdiménab thetthiaf adpeet of thedmiention, XRés Ns sel ected fromthe
group consisting of: H hal ogen, COOR15, COR15, CONR, "R9 20, R19R20,

SO02R15, and 15 SONR15R20. In-sone enbodi nents of the third aspect of the

i nventi on, Fe spme egibedimedtsiaf tha thind aspestief the inventionngy isseledted fnem teegroupCOOH,

CONH2, Cg\ngdl?l&sw cN'i?H ﬁ%pec @N't'ﬁq cﬁ%‘“%ﬁicrﬁﬂﬁ‘ﬁ%ﬁ-&bﬁl% In

sone enbodlnents et t he i nventi on

enbodi nent s @1=GHfeHz hlq"'dFQEt%@t @Komqmveﬁf'?‘%@)t h@"lz@ﬁﬁéhmﬂ@ﬂoﬁ@)nul a
(1) is Selcms@(b)‘ 'RO)SA D), L@YOCHLHHECHY SIOICH,NR™, C(O)CH,S, C(O)CH,0,
C(S)CH.0, OC(0), CH,0, C(0)O, CH.S, CH,NR", CH2CH2, 'SC(0), C(S)O, C(0)S,
C(S)S, C(O)NR"™, C(S)NR™.
10
In some embodiments of the third aspect of the invention, R? and R® are each
independently selected from the group consisting of: optionally substituted C;-Ci,
“alkyloxy and optionally substituted C,-C,, alkynyloxy.

16 Insome embodiments of the third aspect of the invention, the optionally substituted C,-
C2 alkyloxy is C4-C4, fluoroalkyloxy.

In some embodiments of the third aspect of the invention, the optionally substituted C,-
C,z.alkynyloxy is C2-Cy, alkynylalkyloxy.
20 _ ' ‘ _
' In some embodiments of the third aspect of the invention, R? is selected from the
group consisting. of: H;CO, F,HCF.CO, F,HCO, F;CO, and CHCCH,0.

In some embodiments of the third aspect of the invention, R®is selected from the group
25  consisting of: H;CO, F,HCF,CO, F,HCO, F5CO, and CHCCH,0.

in some embodiments of the third aspect of the invention, R? and R® together are
selected .fromlthe group consisting of: OCF,CF,CO, OCH,CH,0, OCF-0, and ocHzo.

30 ' In some embodiments of the third aspect of the invention, T is selected from the group

E R10 R11
o X w
, “Y -
consisting of: a double bond and 7 N

J

In some embodiments of the third aspect of the invention, R®is seiécted from the group
consisting of: H and C,-Cgalky!.
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In some embodiments of-the third aspect of the invention, R is selected from the group
consisting of: H, CN, NO, and C,-Cgalkyl.

In some embodiments of the third aspect of the invention, R is selected from the group .
consisting of: H and optionally substituted C,-Cg alkoxy. '

In some embodiments of the third aspect of the invention, R* is selected from the group
consisting of: H and optionally substituted C4-Cg alkoxy.

In some embodiments of the third aspect of the invention,' R®is H.

In so;ne embodiments of the third aspect of the ihvenfion, R° is selected from the group
consisting of: H, halogen, COOR'®, COR"™, CONR"R?®, R'R%®, SO.R', and
SONR™RZ,

In some embodiments of the third aspect of the invention, R\B is selected fromA the group
consisting of: H, halogen, COOH, CONH,, CONHCH;, CONHOH, NH;, SO,CHj,
SO,NH,, SONHCHj,3, and SON(CHj,),. ‘

in some embodiments of the third aspect of the invention, n is 1.

in some embodiments of the third aspect of the invention the compqund of Formula (1)
is selected from the group consisting of: ' '



28 or a pharmaceutically acceptable salt or prodrug thereof. In a
fourth aspect, the present invention provides a conpound of Formula (IV) 5
Il xz3 , ryoRé11/kEes3oul a (1V) PCT/AU2010/001398
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or a pharmaceutically acceptable salt or prodrug thereof, wherein: 10 -
Z-X-Y is selected fromthe group consisting of: N=C-N, N-C=N, 0-C=N, S-C=N,
N=C- 0, N~€oSp1@a@shH, C=C-0, C=C-S, and C(0)-C=N, - A i scsalactomdifosom t he
group consisting of: a-bond, SO2, C, C=S, C=0, C=NR9, and NR9; 15 - Tis
sel ected fromthe group consisting of: a single bond, a double bond, a
triple R bond, and 29 - Z1,” Z2, Z3, apg Z4 are each i ndependently
selected fromthe group consisting of CR8 and N, - Rl, R4, R5, R8, R10, and
R11 are each independently sel eqlgd fromthe group COI’ISI sting of H,

hal ogen, OH, NO2, CN, NH2, opt ooﬁ substituted Cl - 2
optionally substl t Weed CR2- K opt i ormll y substl tjut e C12
al kynyl, optionally suf u\ted 1- het er oal onn ubstituted
C3-C12 cycl oal kyl ozl |y su ituted C3-CL | o ker\s,ds, optionally
substituted C2- et erocycl oal kyl, optiondl48 suUbstituted C2-C12

het er ocycl oal kenyl optionally substl tuted C6-C18 aryl, optionally
substituted Cl1-Cl8 héteroaryl, o 10 opti onal I y substitutegd, C1-Cl2 al kyl oxy,
optionally substllr%l{g d C2-Cl2 Ikg@xy, @nally subgtitytedy C2-C12

al kynyl oxy, optio ute C10 he oRY :
"substituted C3-Cl2 c | Kyl oxﬁg. optionall ulb tut ed &3,4312
cycl oal kenyl oxy, ©nally substi tut ed Cl1- C}ll@chet érocycl oal Eyl oxy,
optionally substituted Cl1-Cl2 heterocycl oal kenyl oxy, 15optionally
substituted C6- C18 aryl ox opti onal | y substituted CI-C g heteroaryl oxy,

SONR13R14, SOR12, %R
NR13802R12 NI V(DNR14R
[ ndependent ly sel eMe€

OMe




NO2, CN, NH2, optionally substituted Cl1-Cl2 al kyl, optionally substituted
C2-Cl12 al kenyl, optionally substituted C2-Cl12 al kynyl, optionally
substi t utwo 20l10¢1432het er oal kyl , optionally substituted €8TQALR2omywioal Kyl ,
optionally substituted C3- Cl12 cycl oal kenyl, optionally substituted CrCl2
het er ocycl oal kyl, optionally 25 substituted C2-Cl12 heterocycl oal kenyl ,
optional |y substituted C6-C18 aryl, optipgnally substituted Cl- C18
heteroaryl, optionally substitgted C1-C12 al kyl oxy, optl onal | y substituted
C2-C12 al kenyl ox: (ﬁptl onal I y [subgh i tnit ed (%_2 812 al kynyl oXy ionally
substituted Ci- ’6' @ g oN, tlonal S T EUNC3C12 :
cydoal kyl oxy, optiong substl tu C3-Cl12 cyda denyl oxY,.~optionally 30
substituted Cl- Cl#'9%t er ocycl oal kyl oxy, opt Fa&@al 'Y substi tufed Cl-C12
het er ocycl oal kenyl oxy, optionally substituted C6-C18 aryl oxy, optionally
substituted Cl-Cl8 heteroaryl ccxy, a{i onal |y substi'tuteddCl- 7 al kyl am no,
N

SOBH, SO2NR13R14fF, R R1z ONR 4.7 SOR12,
COOR12, CONR13R14, NI cl@ Cﬁ(;gd NNe802R12 5, NR14R15,
and acyl; or R2 e:mb to fo rrerrbe/}e cycl oal kyl,

het er ocycl oal kyl , “aryl or hete oaryl ring. /each of whi ch %y be optional I y
substituted; 30 - R6 and R7 are present when T is A singl.e bond, a double

bond or R0 ' , n enTlsatrlpIebomd ch R6 and R7
bei ng i ndependent | gr oup Me g 05 CN,
a 0

optionally substitute - C12 pti onal I'y 3 ZC1. 2

al kenyl , optionafHgco ubstit C2 C12 optio § substituted
Cl- C10 heteroal kyl, optomnal |y substl tuted ClZ ofécl oal kyl, optionally
substituted C3-Cl2 cycl oal kenyl, optionally substituted C2- Ccl12

C2- 1 0 Cl2 al kep opti Qy substitute Yyl oxy,

optional |y -subst i’ ed C, - C10 het eroal kyl ox¥eQoptional | y substituted C3-C12
substituted C1-C 3

het er ocycl oal keny3

al kyl ani no, SR12FHE@SHSO2NRI3RIE, ~ S02R12 F MM V14, SORL2y” COR12, OOCH,
COOR12, CONR13R14, NR13COR12, NR13COOR12, NI V3S02R12, NRlSCDNR141216
fromthe group conMesy 0 Ad,_Nn N-prqieect | , _loptjonally
substituted Cl-Cl2 al k op | o | 1y substituteo ) Nen , optionally
optionally subs@ tut ed” C3- 012 cycl oalcﬁy opt i onal I y substl tuted C3-Cl12
cycl oal kenyl, optionally substitut ed Cl- C12 heter ocycl oal kyl, optionally

het erocycl oal kyl , optionally Bubsgmiuted C2-Cl2 heteroc@cl o enyl ,
optionally subst ihﬁé{? ed & d tional]l i - Cr8 ~ -
het er oanyl , optiona i% M-c12 af 1 ohal substituted
cycl oal kyl oxy, optionally substit \d C3- C12 cycl oal kenyl oxy %&[I onal |y
a c12
substituted Cl-Cl8
NR'R', and acyl; R9, R13, Rilg, 16 are each |ndepemplerm sel ect ed
substituted C2-Gl27ah subsii - al kyl ,

substituted Cl Cl2 heterocychasl K optionall y 255u sglt d C5-C18
aryl, and opti onalby,_sups tL)é” dlici. 018 het,gg@ar q@l ected from
t he group consi sting pt Nona |y substitu

: MeO™

el M



optionally substituted C2-Cl12 al kenyl, optionally substituted C2-Cl2

al kynyl, optionally substituted Craw heteroal kyl, optionally substituted
C3- C12 cywbaalikah4320ptional |y substituted C3-Cl2cycl oal kemaAu2omphiral |y
substituted Cl- 30Cl2 heterocycloal kyl, optionally substituted Cl1-Cl12
het erocycl oal kenyl, optionally substituted Ce-Cl18 aryl, and optionally -
substituted Cl-ClB heteroaryl; -and - n g an integer selected fromthe
group consisting of: 0, .1, 2, 3, and 4. 31 In sone enbodi nents of the

fourth aspect of the inventi n, 7'1 {S -X2-R16 and R3 is OXx3- ., wherein: -
R16 and R17 are MeB<sem o t and ar MeQelegt ed Q group
consisting of: H ha ggn, C1- 10 Al kyl, C3-C10 ckal Kyl -C10° _
cycl oal kyl net hyl MeQ3 0 5 alkene, C3-Cl0 aMsgne=aryl, 0 al karyl,

fused C5-C20 aryl or al karyl .and a_hydrocarbon chain containing a
het erocyclic or f%§ed rin

ny @ ich may be optionalQy s@dstituted; -
X2 and X3 are th¥ er Bt/ and are Med N oup
R

consisting of: a bon 16R19, 10,/ NR29, and S; 9,\ are the sane
or different andM&Pe Sl ectedTr t he groupMe@ns¥sSti ng of: 4, hal ogen, OH,
NO2, CN, NH2, optionally substituted C1-C 2 alkyl, optionally substituted
C2-C12 al kenyl., optionally sypstited C2-Cl2 al kynyl, optionally
substituted O"-Cll\?e& | kyl , onal |y substituted C3-Cl2 cycl oal kyl,
optionally substitut ychbal kenyl, optionally substituted & 1 5
Cl2 heterocyc. | Oa}«'ﬂ ptionaldy Nsubstituted C2-Cl2 heterocycl oal kenyl ,
optionally substi ed C6-C8 aryl, optionally substituted Cl-C18 o
het eroaryl, optionally substi tut®d C-cu al kyl oxy, optionally substituted
C2- C12 al kery bprgrmazpiticampadcgptableshit bupredrugthetddt. al kynyl oxy, optionally
substituted Cl1-Cl0 heteroal |l cyl oxy, optionally substituted C3-Cl12
cycl oal kyl oxy, optionally . , : ' A

- In a fourth aspect, the present invention provides a compound of Formula (IV)

5

Formula (IV)

or a pharmaceutically accéptablé salt or prodrug thereof, wherein:
10 | .
- Z-X-Y is selected from the group consisting of: N=C-N, N-C=N, O-C=N, S-C=N,
N=C-O, N=C-S, C=C-NH, C=C-0, C=C-S§, and C(0)-C=N;
- A is selécted from the group consisting of: a bond, SO, C, C=S,_ C=0, C=NR®, ‘
~ and NR?;
15 - . is selected from the group con‘sisting'of: a single bond, a double bond, a triple
- : R‘IO 1

RS R’

“U '
' bond, and /s N\ :



20 substituted C3-Cl12 cycl oal kenyl oxy, optionally substituted Cl-Cl2

het er ocycl oal kyl oxy, optionally substituted Cl-Cl2 heterocycl oal kenyl oxy,
opt i onal lwouhgtsi43at ed C6- C8 aryl oxy, optionally substi tored2ehb/ocins

het er oaryl oxy, optionally substituted Cl-Cl2 al kyl am no, SQO3H,

SO2NR131, 114, SO2R12, SONR13R14, SOR12, COR12, COOH, COOR12, 25CONR'R',
NR13COR12, NR13000R12 NR13S02R12, NR136gNR14R16, NeR16, and acyl; and - R2

is selected fromt gro con3| ?@ t

opticinally subg]t' ? uge&"%%‘ i A1} 'pggpeaﬂ?f?*@rﬁéﬁﬁcﬁfﬁdﬂﬂ%fw'f’ﬁ@ c%f?%ﬁg of

?:Ilkg%l : opti olnal :QR“subN;i tuted C2-Cl12 al kynyl, optionally subst Ituted -
et eroa Nghd

optional l'y substﬁ?‘t ut’ g@a g %893?03"?’%2%5&? deg?ngén e|8¥(8 H< FeY°W - c12

het er ocycl oal kyl , consistipgaifi K, beibgen.th'ﬂe?doﬂllcmzlfSHheqmpmilycﬁumﬂtm%ﬂrcu

o eroard S5e%t fa}kgﬁdo;ﬁ% Bs%SYdmeda't‘é-é%Ptdll&'ﬁ?l yapst;ﬁg%'?t k%ﬁéﬁrﬁﬂe | nven?l on,

heteroaryl. 35 In I ment four
R16 and R17 are f @yaylt thrpbalmsabslt@iﬁd @1ﬁn%?realkﬂyem@aﬁlwwubsmuted Cs-Cr2

het erocycl oal kyl , g&i&éu@@'&ﬁ%ﬁélly sﬁ%tlﬁﬁé&&ﬁbg%w@élkényl égﬁﬂnaw sdHﬂﬁtﬁfe@

ring, each of whic optional | st tut sone e |rrents
of the fourth asp&ut Bftefoqed Wéntqpaﬁ"a"kz sypgfityied 5 Ca- Ce?acﬁ %ﬁrﬁ%@ biy

slelkelct ed .from t he ogtishally Gubstitated NCs-©f : argiploptisrally \substhated tmqteg Heter6ary,
al kyl oxy,

d t | | C 2al I
of the Iﬂfﬁlr”t f&;%%gﬁv fib@?fu#ﬁﬁ?a%m% Rk S SrarEliss. ™
al kyl oxy is wf bubstititdd y\CoRy¢. alkynyloXyn eptivpallyrbsulbstiteteds GafCqb h
fourth aspect of 4ap.JyRali b ?{Las tald yn sty bighRio ostlonal )
10C2- C, 2al kynyl oxy IS %%l ' g‘“( sl a F@ Zond dxyr‘ren Yi
fourth aspect of tsHbstityiednt Coly2 Rzytrl@allse@ma,ed OP?'Qm‘i'! heS%deco®r%tl ng
of 1 H3CO, F2HCF2 Cletergdylibhilkficdy©- o R%I?oﬂal@"'%@tﬂuteé5d J@:é@'i@ier%@mm@ﬁﬂb)& of the

fourth aspect of the | nvent on, I s 'selected fromth eﬁgroup consi sti'ng

of : H3CG F2HCF2 COPlignallinn subsitited o fo-Gic@ndoy. | oPEenalY o sHbsiititet: Criffre t he
fourth aspect of thageré % I@atuorBRy apgbstititddogel-0gr aMyRansind, e SRIY fSOM, t he

group consi sting ég&zmg%ﬂé% qﬁ&ﬁgf&%@i@}%@ eGBP?*Om t he

enbodi nents of thngb'
" CONRM™R™ NR™COR'", NR'COOR", NR“"SOzR‘z, NR'*CONR"R",

NR“R', and acyl;
20 - R?and R?, are each independently selected from the grbup consisting of: H, OH,
NO,, CN, NH,, optionally substituted C;-C1, alkyl, optionally substituted C,-Cq
-alkenyl, optionally substituted C,-C,, alkynyl, optionally substituted C-Cyo
heteroalkyl, optionally substituted C5-C.. cycloalkyl, optionally substituted Cs-
. Ci2 cycloalkehyl, optionally substituted C,-C,, heterocycloalkyl, optionally
25 ' substituted Cz-Ci2 heterocycloalkenyl, optionally substituted Cg-Cis aryl,
optionally substituted C,-Cqg heteroaryl, optionally substituted C,-C; alkyloxy,
6ptionally substituted C,-Ci» alkenyloxy, optionally substituted C,-C,, |
alkynyloxy, optionally sdbstituted C1-Cyo heteroalkyloxy, optionally substitutgd
_ Ca-Ci2 cycloélkyloxy, optionally substituted Cs-C,, cycloalkenyloxy, optionally
30 substituted C;-C4, heterocycloalkyloxy, optionally substituted C;-Cs2
| heterocycloalkenyloxy, optionally substituted Cs-Cys aryloxy, optionally
substituted C,-C1s heteroaryloxy, optionally substituted C4-Cy. alkyAlamino‘,l
SR'?, SOsH, SONR™R"™, SO,R'™, SONR™R", SOR'", COR'", COOH,
COOR™, CONR™R™,  NR®COR?,  NR™COOR?  NR"SOR",
35 " NR™CONR™R', NR™R", and acyl; or R? and R® may be fused to form a 5.or
6 membered cycloalkyl, heterocycloalkyl, aryl or heteroaryl ring' each of which
may be optionaliy substituted;‘ '



Ri o group consisting of: a double bond and I n sone enbodi nents of the
fourth aspect of the invention, Re is selected fromthe 25group consisting
of : H andwCGheGdmbdsyl : I n sone enbodi nents of the fourthpasparbiomhiioke
invention, R7 is selected fromthe group consisting of: H CN, NO, and

Cl- Ceal.kyl . 33 In some enbodi ments of the fourth aspect of the invention,
R4 is sel ect ed from the group consistinggof: H and opt i onal |y substituted
Cl - CB.al koxy- rrent fourth as ntion;, R38
is H 51In sorre r% ﬁgbr?{g %'qu %?ﬂl Hsagpﬁﬁqle ﬁiﬂlugﬁet Ib%KS B is

sel ected fromthe grup cgtsi sti ng of : H hal ogen, COCRlZ, cOR12, conre,
NR13.-.14, SO02R12, an R13R14. 10 In sone enbodi nents of the fourth
aspect of the inv [ R8RTs sel ected fromthe group consisting of: H,
hal ogen, COCH, CON , CONHCH3, NH2, SO2CH3, -S2NH2, SONHCH3, and
SON(CH3) 2. In sone odi ts of the fourth aspect of the invention, nis

1. 15 I'n some enbodiments ok phendtomidnT" .@Sepwe 86nd, r@chrw"eaﬁacwr'i beirlge R8
group is in the position ortho to the Y me_enbodi nents of
the fourth aspect ingepandentyselqctedyiror e S%’h’ﬁdi?ﬁﬂs@g ?fop'nﬁﬂ%a QU( PRHoNp r@
sel ected from t hegghstufedC @10,5tdIKy0 Oftionally substituted C,-Cq, alkenyl, optionally
5 . substituted C,-C,; alkynyl, optionally substituted C;-C4, heteroalkyl, optionally
substituted C3-Cy» cycloalkyl, optionally substituted 03-012 cycloalkenyl
optionally substituted C,-C,, heterocycloalkyl, optionally substituted C»-C;
heterocycloalkenyl,_qptlonally substituted Cs-Cw aryl, opt_lonally substituted C,-

C,s heteroaryl, optionally substituted C,-C,, alkyloxy, optionally substituted C-
10 C., alkenyloxy, optionally substituted C.-C,, alkynyloxy, optionally substituted
' C4-C1o heteroalkyloxy, optionally substituted Cs-Cq2 cycloalkyloxy, optionally
substituted CsCy2 cycloalkenyloxy, ~ optionally  substituted C4-Ci2
_ _heterocycloalkyloxy, optionally substituted = C;-Cy2 ‘héterocycloélkenyloxy,
. optionally ~substituted Ce-Cqs aryloxy, optidnally substituted C4-Cy
15 'héteroaryloxy, optionally substituted C,-C,. ialkylamino, SR', SO;H,
SO.NR"R"™ SO,R'?, SONR“RY, SOR?, COR™, COOH, COORY,
CONR™R'", NR™COR", Nk“C_OOR‘Z, NRSO.R'™?, NR'CONR™R'",
NR"“R', and acyl;
- R%, R®, R", and R" are each independently selected from the group con5|st|ng
20 of: H, an N-protecting group, optionally substituted C,-C, alkyl, optionally
substituted C,-C,.. alkenyl, optionally substituted Cz-C12 alkynyl, optionally
substituted C,;-C;, heteroalkyl, optionélly substituted C;-C.» cycloalkyl,
optionally substituted Cs-Ci3 cycloalkenyl, optionally substituted Ci-Ciz
heterocycloalkyl, optionally substituted C,-Cs2 heterocycloalkenyl, optionally -
25 substituted Ce-C+ aryl, and optionally substituted C;-Cs heteroaryl,

' - R* is selected from the group consisting of H, optionally substituted C1-C12 alkyl,
optionally substituted C,-Cy, alkenyl, optionally substituted C-Ci2 alkynyl,
optidnally substituted C;-Cjp heteroalkyi, ‘ optionally substituted C;-Cy
cycloalkyl, optlonally substltuted Ci-Cycycloalkenyl, optionally substituted Cy-

30 Ci2 heterocycloalkyl optionally substituted C;-C;> heterocycloalkenyl,
optionally substituted Ce-Cig aryl, and optionally substituted C4-Cig heteroaryl,
and ' '

- nis an integer selected from the group consisting of: 0, 1, 2, 3, and 4.



35 or a pharmaceutically acceptable salt or prodrug thereof. 36 The
present invention also provides a pharmaceutical conposition including a
conpound wb 2anyo4ef32t he af orenenti oned first, second, thipca/AofomorioR
aspects of the invention, and a pharnaceutically acceptable diluent,
excipient or carrier. 5 The present invention also provides a nethod. of
treating a disease or condition associ aggd with fibrosis, the nethod

includingamnlsterln t C

t her apeuti cgv FW%FF‘E "8 lrifpb"g? g?eg‘oér}rp%g%ﬂdénﬂ?” it ?ﬁﬁﬁgn% of errent i oned
fi rzt secoer,.gtHermm or fourth aspects of the |nvent|on The di sease or
condi tion may bgs t

di sorders, | ungﬂlga%gqgeggetm%g?g%{w ?(se?gggﬁgﬁ? %‘é(f‘r;% fpgé? isﬂée%rg& e?{%t%})lr esent

i nvention .al so pr 8%iHidalogen:Eto@lkyk %&aFY%aBWdPs@@s@C@?'kﬂmﬁm iCorfro

charact e sed by brkteh@rﬁgeéwkyaémurﬁrcglcgeélka? ﬁéechgpa@t oMARsNIoSHd &
di sease, the method i ncl dministerin 0 a subject in need of such
treatnent a ther ap¥drpFaraen 9"'31'5‘"'%'?@@'69 Wt%(gﬁlﬂi‘f op fusg EBWrﬂq Ch|BY of t he

af or enentlpned fi pelopticrafp&sbstifutddf d or fourth aspects of the i nventi on.
- X2 and X® are the same or different and are selected from the group consisting of:
~ abond CR™R™, O, NR”, and S;

10 - R" and R" are the same or dlfferent and are selected from the group conS|st|ng
of. H, halogen, OH, NO,, CN, NH,, optionally substituted C,-C,; alkyl,
optionally substituted C,-C,, alken)}l, optionally substituted C,-C:, alkynyl,
optionally substituted C;-C,, heteroalkyl, obtionally substituted C;-Cy2
cycloalkyl, optionally substituted C5-C, cycloalkenyl, optionally substituted C, .

15 Cy2 heterocycloalkyl, optionally substituted C,-Cs, heterocycloalkenyl,

| optionally substituted 'Cg-C4s aryl, optionally substituted C1-C;a heteroaryl,

optionally substituted C4-C+. alkyloxy, optionally substituted CZ-CQ alkenyloxy,

optionally substituted C>-C,» alkynyloxy, optionally substituted Ci-Cuo

héteroalkyloxy, optionally substituted Cs-C;, cycloalkyloxy, optionally

20  substituted Cs-Cy, cycloalkenyloxy, optionally substituted C4-Cyz

~ heterocycloalkyloxy, optionally substituted C:+-Cy2 heterocycloalkenyloxy,

dptionally "substituted. Cq-Cqs aryloxy, optionally substituted C4-Cqs

heteroaryloxy, optionally substituted C;-Ci; alkylamino, SR'™, SOH,

SO,NR“R", SO,R™, SONR"R™, SOR', CORY, 'COOH, COORY,

25 CONR™R™, NR™COR™, NR"COORY, NR'“SOR" NR'CONR"R™,
NR™R', and acyl; and '

- R? is selected from the group consisting of: H, an N-protecting group, obtidnally
substituted C,-C.2 alkyl, optiohally substituted C,-Ci2 alkenyl, optionally
substituted C,-C;2 alkynyl, optionally substituted C;-C1o heteroalkyl, optionally.

_ 30 . substituted Ci-C,, cycloalkyl, optionally substituted C;-Ci; cycloalkenyl,
- : optionally substituted C,-C;, heterocycloalkyl, optionally substituted Cs-Cy2
' | heterocycloalkenyl, optionally substituted Cs-Cis aryl, and opiionally

substituted C,-C1¢ heteroaryl. '

35 In some embodiments of the fourth aspect of the invention, R' and R'” are fused to
form a 5 or 6 membered cycloalkyl, heterocycloalky!, cycloalkenyl, heterocycloalkenyl,
aryl or heteroaryl ring, each of which may be optionally substituted. .



The present invention also provides a nmethod of inhibiting fibrosis in a
subj ect, the nmethod including adm nistering to the subject a

t her apeutwoabi4efsbect i ve anobunt of .a 20 conpound of amgTfu2biv@01398
aforenentioned first, second, third or fourth aspects of the invention. The
present invention also prOV|des a use of a conpound of any of the
aforenmentioned first, second, third or fgurth aspects of the invention to
inhibit fibrosis. 25 The. present-invention also provides a use of a
conpound of any of the aforenentioned first, second, third or fourth
aspects of tinesomevembodiments af Hbe tfowth mepect of the diventione Rir ansbRYiare each
associ at ed 0. t deO Ise of " a
conmpound ofvAA e&#é%ﬁ%eﬁe e?efﬁ%ﬁ?hgrﬁﬁtc?ﬁyﬁ edgoﬁg\‘?dn%ﬂk Qg{& og?t

aspects of taﬂwoxv]a%wtmaliyrsubﬁféutﬁd@aﬁmﬂwnwpxse di sease or condltlon

charact egi sed by inflammation and/or a beni gn or rral I gnant neopl astic

di sease. 35 The present I nvention al so arow des a of aaiogB L{ﬂg (?f any
of the af or dmSAMEGMRpdiments of the iorth aspest ol the '"P’?R}Pf‘ht s Qptigpally §pbs

i nvention i I’C1t¢'l|§a|ﬁy|6)@:a§@tl.m{ﬂuefoakyla’ﬁﬂl canent for treating a disease or
condition associated with fibrosis. 37 The present invention al so provides
a use of a conpound of any of the aforenentioned first, second, third or
fourth aspedhsomé dnitddimentsbf tha fountht dspegtrof ae muemtmnpﬂ\eaommbllu anbsitutécr

treatin terised by inflammation and/or a
beni gn glp 5r§l' gﬁfy%r)%%g?’g%’ﬁacgdmgﬁ&g Det ai | ed Description of the

I nvention In ‘this specification a nunber of ternms are used which are

wel | “known 0 s%né@*ﬁ@dﬂnéﬂs %r‘ ﬂ‘feei%ﬁlgﬁ Tas&g'c‘{ OF tHeeinGEfioh OR? [sNSeIdMHdPRS A The '

clarlty a nurrber of ter
group consustlng of: H;CO, F,HCF.,CO, F,HCO, F5CO, and CHCCHzO

15 In some embodiments of the fourth aspect of the invention, R® is selected from the
group consisting of: H,CO, F,HCF,CO, F;HCO, FACO, and CHCCH,0.

In some embodiments of the four_ih aspect of the invention, R? and R® together are
selected from the group consisting of: OCF,CF,CO, OCH,CH,0, OCF,0, and OCH0.

20
In some embodiments of the fourth aspect of the invention, T is selected from the
- R10 11
R® R
» ~ |

group coﬁsisting of: a double bond and /

In some embodiments of the fourth aspect of the invention, R® is selected from the

25 group consnstmg of: H and Cs-Cealkyl.

In some embodiments of the fourth aspect of the invention, R is selected from the
group consisting of: H, CN, NO,, and C-Cqalkyl. '

30 In some embodiments of the fourth aspect of the invention, Rf is selected from the

group consisting of: H and optionally substituted C,-Cs alkoxy.



As used herein, the termuunsubstituted"” neans that there is no substituent
or that the only substitUents are hydrogen. 15 The term "optionally

subst i t utwd20ms4used t hr oughout the 'specificati on denotes/Athato/dis@sgr oup
may or may hot be further substituted or fused (so as to forma condensed
pol ycyclic systen), with one or nore non-hydrogen substituent groups. In
certain enbodi nents the substituent groggs are one or nore groups:

i ndependent | i en - CN,
N2, - CF3, i 5is , %?ﬂ%y’ﬂr‘%"%;f’ten '%kg%‘?%{]ﬁw‘te derbn,) %gﬁ?é%e‘f‘i{%"r‘n%

hal oal kynyl ,ngtmnsiaﬂinwdf:,Hewtbmwnhw substituted &1Ce @ikoxy.

het er ocycl oal kyl , het er ocycl oal kenyl , aryl het eroaryl , cycl oal kyl al kyl

heterocycloalkylalég heteroarylalkyl yIaIkyI cycloalkylalkenyl '
het er ocycl odn RgMe prRGAYimentsyf thelielllﬁh aspeetar ﬁﬁrlweat'%ﬁ/l's Hycl oal kyl het er oal kyI

5
heterocycloalkylheteroalk | het er oal kyl , het er oaryl het er oal k dr oxy,
25hydr oxyal K§isom) qrehagimer) %e&vﬁ TRyt aspegh o, tpinvRiRg - RO e o i
al koxyhet er agaispl estisisting oftlH Malogel| COBRFO CORY, WONR YR, RRKRYY &1,REN yhd

alkylanlnocg%agﬁyéu al kenyl oxy, = al kynyl oxy, cycloalkyloxy, cycl oal kenyl oxy,
het erocycl o het er ocycl oal kenyl oxy, aryl oxy, phenoxy, benzyl oxy,

het er oaryl oxy, aryl al kyl oxy, aryIaTkyI het er oaryl al kyl , cycl oal kyl al kyl ,
het er Ocylﬁl O% l@é}nal éWldeu‘ﬁé # | f3ketn asééﬁt??thﬁainbé(rttﬁm Rofs ?ecfé/%t@dq?r&ﬂ the 30,

am noal Kyl , ni no, am no am no
al kyi sul f on)grqu;mopbsmg‘ anlyll halmnnGQQH GONH., §QN'|QWICOMHQW.§H21‘ $@GH,,

arylsulflny n |, - COQON, COR', -C(0Q)OR11, CONHR',
NHCOR" , w :ﬁ:’g}\ﬂi’“% @ -SH, - SR' -OR' and acyl. 35"Al kyl "
as a group or part of a group refers to a stralght or branched .aliphatic

hydr ocar bon |§i6e embb&irRhEIf theFolriir debéctadf ke invemore nas &f er abl y C1-Cl0 al kyl
nost preferably Cl-C6 unl ess ot herw se noted. Exanples of sui tabl e strai ght

and braﬂéhed WO 2011/ 047432PCT/ AU2010/ 001398 38
" In some embodiments of the fourth: aspect of the invention, the R® group is in the

* position ortho to the Y group.

In some embodiments of the fourth aspect of the invention the compound of formula
20 (IV)is selected from the group consisting of:



C -C6 al kyl substituents include nmethyl, ethyl, n-propyl, 2-propyl,

n-butyl, sec-butyl, t- butyl, hexyl, and the |ike. The group may be a

term nal woaup/@r43a bridgi ng group. "Al kyl am no" i ncl udesTha2hi0/001398
nono- al kyl am no and di al kyl am no, unl ess specified. 5 "Mono-al kyl am no"
means a - NH Al.Lkyl group, in which alkyl is as defined above. "D al kyl am no"
means a:-N(al kyl)2 group, in which each3al kyl may be the sane or different
and are each as defined herein feal kyl. The al kyl group is erably a
Cl-C8 al kyl group. The group @ ~terminal group or a hm—@g group.
10" Aryl am no" i nclygdes bot o atf’yl ami no ang,feoar ¥l amnoly

Y meansNa group of forful a N iM which ary
aryl am no neans a gr g rrmla(arW)ZN-mhme
di.f f erent and af& eaCh as defined=herein for
' group or a bridging gr oups
nmeans an al kyl - group i the al kyl gropggoi s as _des oJs
Exanpl es of ac ceNyI gaoH benzoyl . The a gr. up’is preferably
a d-Ce al kyl. gmou he group may be a term or a bridging group.
20 "Al kenyl " %?group or part of a group défioteS an aliphatic hydrocarbon
group containing at |east one on-carbon doubl e bond and R
strai ght or branched preferghkgziéving 2-14 carbon atonss 1
2-12 carbon at gife [ 2-6 carbp o@x) ar mal chai n.
The group may conf%r pIuraPity'%ﬁ doubl e {Ee n%rnaPOUHarn and
the orientatio chis 25 |ndependenpmb Z. Exenpl ary al kenyl
groups i nclude, ? are not linmted to, ethéhyl”, propenyl, butenyl,

pent enyl, hexenyl, heptenyl, offtanyl and nonenyl The grou y be a .
term nal group or a bridgi Hb ﬁ!i? o Alkoxy refers t 0-al kyl group
in which alkyu:Haodefined her,@l N, é’ ferabl he 30alko s - Coal koxy.
Exanpl es i ncl ude; f®/not | i Mg t o d/et hoxy. BE 2gr oup - may
be a terninall%rou- a bridging group . AI ) ony refers to an -0-

al kenyl group Qhi ch aIkenyI S as defrned“ﬁ%rern Preferred al kenyl oxy-

groups are Cl-C6 alkenyloxy gr ps The group nay be a 35@er ngl group or
a bridging group. 39 "Al kynyb fers to an - aIkynyI gro n which"
al kynyl is as daghcg%rffjek\/)\ MeO

z o

speci fied. Mno-arylil
i s as defined hepet
each aryl may # the sane or
aryl. The group may be a tes




Preferred al kynyl oxy groups are Cl-C6al kynyl oxy groups. The group may be a
termnal ? group or a bridging group. 5 "Al koxycarbonyr refers to an
-C(0)-0- avbybiiguasp i n which al kyl is as defined herei npcTha2adokpl3ogr oup is
preferably a Cl-C6 al kyl group. Exanples include, but not limted to, '
met hoxycar bonyl and et hoxycarbonyl. The group-may be a term nal group or a
bridgi ng group. 10 "Al kyl sul fi nyr means3g -S(0)-al kyl group in which, al kyl
is as defined above. The alkyl gyoup is preferably a C1-C8 alkyl group.
Exenpl ary al kyl sul fi nyl groups ijocl ude, but not limted to, t hyl sul fi nyl
and ethylsulfinyl. The group ne term nal group or a bordyrngroup.
15 "Al kyl sul fonyr wmeber é 2-al kyl gr con W % i gJas
defined above. The alk rahp i pPeferany a Cl-C yN grup: Exanpl es
i 1% #fonyl. The group may

i ncl ude, but not o mnet hyl sul fonyl and \
be a term nal g?%%gﬂgr a bridging group. 20 "AE ?nyr as a group or part of
a group neans an aliphatic hydrgcarbon group containing a cargon-carbon

triple bond and which may be stjlai ght or branched preferably lhaving from
2-14 carbon atons, nore prefemabl 12 carbon atons, nore oy e raply 2-6
: npl ary stirahi€ g N are not

carbon atons in EEO ~ghakg L

limted .to, ethynyl 3% propynpl . "The group may be ermn group or a
bridgi ng 25 group,HCOAl k§T ami nocar bonyr refers gpica yl am no- car bonyl
group in which alkylam no is as defined above. The group may be a term nal
group .or a bridging group. 30"Qycloal kyl" refers to a saturaQed or
partially saturated, nonocyclielaosfused or spire polycycligcicarlocycie
preferably containing from3 o cgrbons per ring, | o opyl ,
cycl obutyl, cycl qrant 0 NG
specified. It includ
cycl ohexyl, bicyghd tems such as decalin, g cyclic systens such
as adanmant ane. The group nay be a 35ternminal group or a bridging group. 40
"Cycl oal kenyl " means a non-arongtic nonocyclic or multicyclicoring system
containing at |east one carbon-ftar Qon doubl e bond and preferahly aV|ng
from5-10.carbon atons per rimg ke yI rings

i ncl ude cycl openk# Qe /br cycl ohepaHS®, hj(EnyI
group may be substitu by oneHor nDre 5 substitue oroups HThe group may
be a term nal grpp@r X bri dgi ng group. F,HCO

D o
D oo
eaied o
AcoD/\/ok\bi) . MGOD/\;NL\@ -

MeO

: or a pharmaceutically acceptable salt or prodrug thereof.



The above di scussion of al kyl and cycl oal kyl substituents also applies to
the al kyl - portions of other substituents, such as without limtation,

al koxy, awbybiimvsses, al kyl ketones, arylal kyl, heteroargiralueyio/ 001398

al kyl sul fonyl and al kyl ester substituents.and the Iike. "Cycloal kyl al kyl"
means a cycl oal kyl'-al kyl - group in which the cycl oal kyl and al kyl noietties
are as previously described. Exenplary ggnocycl oal kyl al kyl groups i ncl ude

cydopr opy!l y c t
cycl ohept ylnqrr?s‘F bresgﬁ? Inggﬁf%ygﬁ@ &élndescyac i Qﬁﬁgeﬂfégﬂyéonﬂ'agn%n uacglltindrl]rég & oup.
"Hal ogen" r &pmpaunst of anyu@frﬂwﬂ@forgmeomnné firghr ea0PRG third job fnurth aspects of the

"Het erocycl %)ek dn, aﬁ@£sﬁérn{aee@;canté&é,stsﬂleeﬂudﬂare&aaabhwor%ahuf ated ntnocycl i c,

bi cyclic, or polycyclic ring contalning at |east one heteroatom. selected
from nitrogen sul fur, 20 oxygen, preferably from1l to 3 heteroatons in at

| east ong riThE. prEgert iAvention alsdr %ﬁﬂé&)laynfeﬂnm & fréutihg dTRseasedr conditon

D ey el el S o i b i, PP RARL3S AMGET he ah

pi peri dyl, puaenmw\enttaettmameﬂmcauyreffmtwe amop:lm bf moconmpoudd defaareypahidhe
1, 4- dlazapa

n 1 pan n p. r
t erni nal (fjdﬁerg?rﬁgngéﬁﬁglﬁgo ﬁﬂ g”4u p%?%coic eo'z’a'?%%g %B séé)t‘8 0 a
het er ocycl owbk@horamadetzecselémﬂ &bmvthe tgmupcmnsatlmg ofyfibrotid elastdmr@rsidung e
bond. Thg g %ﬁ% or- a pridging group.
30" Hete?gcyc oa]e> Ifl)Els?aéeeﬁqwers dgé%%gterocycl oal kyl - al kyl group in V\:hl ch
t he heterocycloalkyl and al kyl -noi eties are as previously descri bed.

Exenpl ar y het1gp0gusdi ah¥ention @Qo o0ides d Retredeof( Qeétngr@mgéagé wwohmmyl

(2-tet rahydr ot hi of ur anyl The gr rou or a
bri dgi ng gr fipractggsed é%fﬁ n af‘@’f’étaw %/‘?I!ﬂnﬁﬁtt "e‘WESE? &ﬁg hain
al kﬁl group rﬁﬁtﬁédﬂlhalbﬂﬁg EaMIMrfngQ@hgubjectMneﬁ&(gneh treatmenios mbmpabﬁo,au;e to 10
carbons  .n t chai nor e, Q s been r c
het er oat'dm s‘%g W"gﬁf g mﬂ'm\!"%ﬂ any %?8%?5?‘?"“%?8&&%;%3*%3} i Of ¢l ude
al kyl et hers‘aur&ea:spaclab;/thamd/ehmnt iary aI kyl am nes, am des, al kyl sul.fides,
and the |like. The group may be a term nal group or a bri d.gi ng group. As
used herein reference to the normal chain when used in the context of a
bri dgi ng gr dine present dnveotiamalselipravidies ¢ aethods of dekibiting filbrsin dn @nibiegh ther ni nal
posi tions of L6 mcluqﬂP%nﬁm&Eﬁ’nb?to théVsvibjectos® tlﬁrﬂfe%&%llf’éffé@ﬁ/é affoudt &FHUD
denot es %I) an optionally substituted nonocycli c,

compound of any of the aforementioned first, second, thlrd or fourth aspects of the

invention.

The present |nvent|on also provides a use of a compound of any of the aforementioned
first, second, thurd or fourth aspects of the invention to inhibit fi brosis.

25 ' .
The present invention also provides a use of a compound of any of the aforementioned
first, second, third 'or fourth aspects of the invention in the treatment of a disease or
condition associated with fibrosis. ’

30 The present inventibn also provides a use of a compound of ény of the aforementioned
first, second, third or fourth aSpécts of the invention in the treatment of a disease or
condition characterised by inflammation and/or a | benign or malignant neoplastic

- disease. ‘

35 The present invention also provides a use of a compound of any of the aforementioned
~ first, second, third or fourth aspects of the invention in the preparation of a medicament
for treating a disease or condition -associated with fibrosis.



fused pol ycyclic, aromatic carbocycle (ring structure having ring atons
that are all carbon) preferably having from5 to 12 atons per ring.

Exanpl es WO 2aryd47492oups i ncl ude 10 phenyl, napht hyl, an@CThd2p10ke1398ii) an
optionally substituted partially saturated bicyclic aromatic carbocyclic

moi ety in which a phenyl and a C54 cycl oal kyl or C54 cycl oal kenyl group are
fused together to frorma cyclic structuBe, such as tetrahydronaphthyl,
indenyl or indanyl The group nay be a term nal group or a bridging group.
15 "Aryl al kenyl " means an aryl - al keny | - roup in which the aryl and al kenyl
are as previG§Presepiayentip also pravidss aru)se é??? Fﬁ'F‘R%HW‘I of gpy pihe afargrpgioned

phenyl al | yl rrsTrs%caﬁd)wmrdrmyom a%pé&é B thé invehtinlin tHe p?e;kyrétdﬁldng niédidarhent

o) L2 BY A RE08 B hdse s onaint Sibolttrisall S o sl baten B ot 5

al kyl nobet ynalnﬁumrpbwlgstmd;sbsayl groups include benzyl, phenethyl and
napht hel enenet hyl . The group may be a termi nal group or a bridging group.
"Heteroaryl" either alone or part of a group refers to groups containing an
aromati c ri rDetdlled Qeseariptiombl the véntion 6 nmenbered aromatic ring) having one or
nmore heteroatons as ring atons in the aromatic ring with the remai nder of
the ring atons being carbon atons. Suitable heteroatons include nitrogen,
oxygen and dultii§ specification hatunter fwﬂmadrylusemwmmhearbmapkmm to a skilled

panet sorlhh a2ntesean AR gess A PUBRERST o NS ot e el

xant hol ene, phenoxatl ne, pyrrole, imdazole, pyrazol e, pyridine, pyrazine,

pyri m di ne, J%]gha [ tnd @99'"@% h&eutg&t%sans%kstitﬁ@rg;@k@sua&wubﬁem tRtigRe! i ne,

I soqui nol i ne, ine I ne, quinoxaline, cInNnNo
car bazol e, mhmhsthwm ae, hYéf@QG@Il ne, phenazine, thiazole, isot h| azol e,
phenoth|a2|ne oxazole |sooxazole furazane phenoxazine 2-, 3- or 4-

dyl , li nyl
DY V! 462" v pionaySumr it 56 bt Hraiaock e dbip B aroa éarh‘%@q n nal
group or 3/“ Ryrbfomag ﬁﬂ{rﬁé&pnot &2 furthiet ﬁii(b%ﬂl’ulédabﬂ[(mhed (e08s tafdmt # rcOﬂcIIenbe(ﬂl kyl-
rou |n I C e el er oar nol etl es VI O
gescfl bed. S’FE&F&SWEPEWB%WFaqu?reé?%hwgr%Ht‘% ﬁﬁﬂe'ﬁo‘ﬁ@fmal E Fé{'}?o'? ety.

Exenpl ary heﬁnﬂrodmﬁthsatﬂeyslubgmmmsgmupslaneien@pr nibye gmubylmdewegﬂy)sq.jem be a
har et 9% Sty o flol st 8 PliBgen, EBISS, ZINCINo, A2re BCHPaME ARG ©5°

ot herw se sp drotarbon” ai ght
or bran@fed digmyinghaloalkyl,6 halaallsenyl, aﬂ\emlkvfwlt rmetmyh thaék)lbré?fé‘?%"y' 1to 4

carbons suchy éy%fogiﬂ'l’ et Rtbroc It?a?)?%nyl(n PLAPY! %teréé?wopyéa)cldarkyﬁmwl

(n-butyl, iso ertrary- he group e a termnal group or
'Qiill g' P

a 10bri dgi nd\eéﬁr@wsloakxlamwm d behﬂweéw?é'wbd by @mdal | ed cpeipaliyiplken
t hr oughout tﬂé@er&é&‘&foﬁﬁi?lhfﬁe@l t h@rylalkenyl,  heteroarylalkenyl,  cycloalkylheteroalkyi,

heterocycloalkylheteroalkyl, arylheteroatkyl, heteroarylheteroalkyl, hydroxy,
25 hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxycycloalkyl, alkoxyheterocycloalkyl, alkoxyaryl,
‘ alkoxyheteroaryl, alkoxycarbonyl, 'alkylaminocarbonyl, alkenyloxy, alkynyloxy,
cycloalkyloxy; cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy,
phenoxy, benzyloxy, heteroa}ryloxy, arylalkyloxy, arylalkyl, heteroarylalkyl,
cycloalkylalkyl,' heterocycloalkylalkyl, arylalkyloxy,' amino, alkylamino, acylamino,
30 aminoalkyl, arylamino, sulfonylamino, sulfinylamino, sulfonyl, alkyisulfonyl, arylsulfonyl,
aminosulfonyl, sulfinyl, alkylsulﬂnyl arylsulfinyl, aminosulfinylaminoalkyl, -COOH, -
COR'", -C(O)OR", CONHR11 NHCOR"', NHCOOR"', NHCONHR11 C(= NOH)R11

-SH, -SR"', -OR"and acyl.

35 "Alkyl" as a group or part of a group refers to a straight or branched aliphatic
hydrocarbon group, preferably a C.~Cis alkyl, more preferably Ci-Cio alkyl, most
preferablly C,-Cs unless otherwise noted. Examples of suitable straight and branched



conpounds of Formulae (1), (I1), (Ill) and (1V) it may be necessary to

enpl oy a protecting group on the am no group and/or on the carboxyl group
in order wowevargebly 15 preserve a reactive am no or eerhaeyi0/001398
functionality while reacting other functional groups on the conpound. In
such a case, the free am no group and/or the free carboxyl groups of the
compounds of Formulae (1), (1), (111)-3gnd (IV) can be |liberated either by

q oot ae ! : ; .
oy et os or G Gkl sQERG ag MUY hn BEBA S SORO R Ry, S AELL
that may be butyhchexylcangdtbe fikg. nifie grour mgy be pterminal o or  bridginadreiet vl |

chl oroacetyl, bronoacetyl, iodoacetyl, and urethane-type bl ocking groups
such as benzyl oxycar bon 'CBz'), 4-phenyl benzyl oxycarbon

| |, 2-
net hyl be«nzyl'&ﬂ?@ﬁ?ﬂ%n%’?’d@é ot ESNSeaHAMIRG) caNdh Jidlfytamino, Ufleds ‘Specified.
4- f | uor olgen2xioRyAgaRAY | medhs 2 SNHARYIOFOUE,YOWNER NGNS as defined above.

3-chl orobenzyl oxycar honyl , 2-¢hl orobenzyl oxycar bopyl. 2 4-

di chl or obenz %] ?‘bo’ﬁé?’,‘s a. ﬂ%@ﬁ%ﬁ&%ﬁb jalkyl may be the same or
3-br Oﬁgbenz?/dmmﬁtaftr;bﬁl’el'éachéhs definedotierein Yoraaikyt aTHecaik group is preferably a C1-Ce
4cyanobenzy car t - but oxycarbonyl 2-(4- :

xenyl) - i_sopragﬁﬁvgﬁ'?ﬂérﬁ’?‘fp T?&€%¥E%WP%TH6 %'Big%dﬂ'%aér B%Pnyl yo1,1-d i
phenyl prop- 1- ’ .

yl oxycardonyds. 2= ny. - 2= P -Siviaklins Plféss2 shb&ffeac ar bony
|, 300yc1:bgperﬂsﬁan@ gx&@%ﬁo%ﬁ” %%‘g@@@i gaggnt&a%?%@ogg‘#'g%r?yls}% L
cycl ohexany| Mayanylaavind meansea BPUE pE fasmuiR ANYNDx jt whis @il isyas defined herein.

met hyl cycl ohg RS YAk Abrbuplof miuth IIIBNL WRER)eath RRX a3 DAY kame o

(et hyl sul f ong) et hoxycar bonyl 2-(tre|2g_henyﬁghﬁs hi noﬁae{bhox car honyl ,

f1 uor enyl et $iBRt-anE 348 pachvasidefingd hegei forianl ﬁ%’PFBf ¥ ﬁ@)@%’@ﬁ? grgyp o

al 1yl oxycar bggydginggrodp.(t ri met hyl si | yl met hyl ) prop- 1- enyl oxycar bonyl ,

5- benzi*s%al yl met hoxycar bonyl, 4- acet oxybenzyl oxycarbonyl, -

2,2,2-trithl oroet hoxycar bOnyl, 2-ethynyl-2-propoxycarbonyl,

cycl opr opy| nichit nyeams ko sikyl-CD-( greay dn evhichbthe zatikyb gya.sr isoas, Hescribed herein.

I sobonyl oxycar.bonyvl| - i ' r banl M. t: L ke -
benzoyl net hy?é "I"?q%sngf a}r%{?é,%dg-aﬁ?'&"r %%*Q%P@UI en%/1 5 %Eﬁ?hlgfyﬁ%ﬁg?p%icﬁgs oxi de,
and the |i kealkyfigeoupc Thelgraupintay herateauinaliggoupras aridapg 8jas®: i s not critical so

| ong as the derivatised am no group is stable to the condition of

subsequent reaction(s) and can be selectively renoved as. required w t hout
20 "Alkenyl" as a group or part of a group dendtes an aliphatic hydrocarbon group

containing at least one carbon-carbqn double bond and which may be straight or
branched preferably having 2-14 carbon atoms, more preferably 2-12 carbon atoms,
most preferably 2-6 carbon atoms, in the ‘normal chain. The group may contain a
plurality‘ of double bonds in the nomal chain and the orientation about each is
25 independently E or Z. Exemplary alkeny! groups include, but are not limited to, ethenyl,
propenyl, butenyl,‘ pentenyl, hexenyl, heptenyl, octenyl and nonenyl. The group majy _

Ve

be a terminal group or a bridging group.

"Alkoxy" refers to an -O-alkyl group in which alkyl is defined herein. Preferably the
30 alkoxy is a C,-Cgalkoxy. Examples include, but are not limited to, methoxy and ethoxy.

The group may be a terminal group or a bridging group.

"Alkenyloxy" refers to an -O- élkenyl group in which alkenyl is as deﬁneq herein. -
Preferred alkenyloxy groups are C,-Cs alkenyloxy groups. The group may be a

35 terminal group or a bridging grdup.



5 substantially disrupting the remai nder of the nol ecul e i ncluding any
ot her am no protecting group(s). Preferred am no-protecting groups are
t - but oxyowmokonyi4743Boc), and benzyl oxycar bonyl (Cbhz). FurCheyu2ermopes of
these groups are found in: Geene, T. W and Wits, P. G M, Protective
G oups in Oganic Synthesis, Second edition; WIley-Interscience: 1991;
Chapter 7; McOrie, J. F. W (ed.), Protggtive Groups in 100rganic
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Soene i« PARPYIRG R o4 BBRnPOKEH K unfh alyny PR APBLARA B0,
groups that Hﬁqyrr@daallswwxv ewaﬁerer%twlkyn\domroun& The@msup, masttpﬁ@twnmal
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pentanethylbenzyl 3, 4- net hyl enedi oxybenzyl , benzhydryl
444" - di ngt hoxm&@aa:bwkn Wefer@ to’eaﬁ,-é(b)to&wt @ew hewsibly dikyllis ab defiied heréinany! ,

trityl ho
di Ima%/hoxyt mﬁ‘? '9[°“Fi's PE?fFE?BtYr?&y?? alky) grosip, (RXAMPlSS dlugie, putinot WB'EWPS. | yI
- butyl di rret:ﬁeﬂha(yd:arbonyphﬁdaéﬂydxyca?b&)ﬂ t THeC hloop oaay\be, a terminal group or a .

6-(di (n-butyl.)met hylsilyl)ethyl, p- 20 tol uenésul fonoet hyl.,
4-ni t robenzg’,r'é?]?si %%Sé't hyl, allyl, cinnanyl, 1- ‘
(trirmethyl silyl methyl)prop-1-en-3-yl, and the like. Preferred car boxyl.

. \J | - - .
pr gt fegL 0o QAﬂggﬁﬁrﬁr %%H%EW-S(&?}QW d%ﬁaF’; Wéi%“ﬁ‘mh%?%@%‘iﬁb‘&?oﬁ%“wm oups
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W (ed.), Pn.eﬁts&id Vrﬁeﬁnajmﬁ,n bhd thﬁﬂffgl Chw% iy may D&l £ B3l Ngﬁ)%p k%73; and

Koci.enski, P. J., Protecting G oups, Second Edition, Theine di cal Pub.
2000. It |sbﬂﬁ@@$8'i°68d that included in the fam |y of conpounds of Formul ae
(n, (II) (I 1) and (I1V) are i soneric formns |ncI udi ng di ast er eoi soners,
enantlo

cont 1 gungt ; SAlGBEHE erers 1 o SBFAION preib iy, WAt erpdf sbdye e
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group.

20 “Alkynyl" as a group or part of a group means an aliphaﬁc hydrocarbon group
containing a carbon-carbon triple bond and which may be straight or branched
preferably having from 2-14 carbon atoms, more preferably 2-12 carbon atoms, more
preferably 2-6 carbon atoms in the normal chain. Exemplary structures include, but are

. not limited to, ethynyl and propyhyl.. The group may be a terminal group or a bridging |

25  group.

"Alkylaminocarbonyl" refers to an alkylamino-carbonyl group iri which alkylamino is as
defined above. The group may be a terminal group or a bridging group.

30 "Cycloalkyl" refers to a saturated or partially saturated, monocyclic or fused or spiro
polycyclic, carbocycie preferably containing from 3 to 9 carbons per ring, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like, unless otherwise specified.
It includes monocyclic systems such as cyclopropyl and cyclohexyl, bicyclic systems
such as decalin, and polycyclic systems such as adamantane. The group may be a

35 teminal group or a bridging group.



44 such single stereoisoners, racemates and m xtures thereof, are intended
to be within the scope of the subject nmatter described and clai ned. Sone of
t he conpowodsiiais743be di scl osed enbodi nents are substit utred/Apciomoropanes 5
havi ng the general formula / -P-r, . The structure shown is intended to

I nclude isoneric forns of the cydopropanes including diastereoi soners and
enantioners. Additionally, Forrml ae (1)gp0 (1V) are i‘ ntended'to cover,

where appl i c,gbl e.. sol,vated_as or s ‘ n:f ounds.

| %ﬁ%ll as u??sol vatlted
Thus, each foVALAMEWH 018308 8 NOBAUTRHES eNReY ol o A |°H%l'i°c!'8?e5&s S‘E‘r%?&‘ia'
I ncl udi ng t ratleagichnet cachonscarioin| doalsle bhied amhpriefedatdy Imyirfgcframlss-mmammatqnm to

enbbal ment & Peh A =Ry rdoblold cycloakefif BRGY ALRAE bycdhenteRly, Bindmnyl
and active rp@t@vsbhemteryl of Tb@:cqycledhmyumﬂ@p a bﬂeﬁuh%@adlh)‘am? AcHem abl e
sal ts of Ssucshbﬁﬁﬁ&li’gﬂohb§sThJF%ubﬁféﬁ‘beWﬁﬁﬁ&%%dp‘@h'%déiﬁ?I & ?bl e salts”

refers to salts that retain The desired 20 biol ogical y of the
above-identified conmpounds, and-include pharnmaceutically acceptable acid

addi tion salths aine bﬁs%ass?&dbt bmﬂ an'ﬂ &@uoa&w h@d&@embaélgmapureeqalthy alkyl -
accept abl e aci g}ﬁaciﬁlt on

of  For Iae b
pr epar ed fr GO 8?’!?5@9“&5"5 51""'? ng ‘gﬂ"tdf"d‘éﬂ?'b BJ éss ﬁche
i nor gani c addetbhes atyldliyl ietdrbarylaikyl, slikyisulfonyl and alitylEss pmmmuents(md the like.

Appr opr |16te organi ¢ acids nmay be sel ected
"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in whlch the cycloalkyl and alkyl
 moieties are as previously described. Exemplary monocycloalkylalkyl groups include
cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl. The
group may be a terminal group or a bridging group. '
15

“"Halogen" represents fluorine, chiorine, bromine or iodine.

"Heter‘bcycl‘oalkyl" refers to a saturated or bartially saturated monocyclic, bicyclic, or
polycyclic ring containing at least one heteroatom selected from nitrogen, sulfur,
20 oxygen, preferably from 1 to 3 heteroatoms in at least one ring. Each ring is preferably
from 3 to 10 membered, more preferably 4 to 7 membered. Examples of suitable
heterocycloalkyl substituents include pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl,
piperidyl, piperazyl, tetrahydropyranyl, morphilino, 1,3-diazapane,"1,4-diaza'pane, 1.4-
. oxazepane, and 1,4-oxathiapane. The group may be a terminal group or a bridging
25 group. ’ |

"Heterocycloalkenyl" refers to a heterocycloalkyl as described above but containing at
‘least one double bond. The group may be a terminal group or a bridging group.

30 ""Heterocycloalkylalkyl" refers to -a heterocycloalkyl-alkyl groﬁp in  which the
heterocycloalkyl and alkyl moieties are as pre'viou'sly described. Exemplary
heterocycloalkylalkyl groups include (2-tetrahydrofuryl)methyl, (2-tetrahydroth|ofuranyl)
methyl. The group may be a terminal group or a bndglng grdup

35 | "Heteroalky!" refers to a straight- or branched-chain alkyl group »pr'eferably having from
2 to 14 carbons, more preferably 2 to 10 carbons in the chain, one or more of which
has been replaced by ‘a heteroatom selected from S, O, P and N. - Exemplary



25 fromaliphatic, cycloaliphatic, aromatic, heterocyclic carboxylic and
sul fonic classes of organic acids, exanples of which are formc, acetic,

pr opi oni cwourwwismize, gl ycolic, gluconic, lactic, malic, pcarAtraoiomo1®Btri c,
fumaric, maleic, alkyl sulfonic, arylsulfonic. Suitable pharmaceutically
accept abl e base addition salts of conpounds of Forrmulae (I) to (1V) include
netallic salts nade from l'ithium sodiug potassium nmagnesium 30 calcium

al um ni um Q c salts, made [fram or nlc bases, su s
chol i ne, gf%é%hﬁ"%n‘f’ﬁ ﬁ%?l h?rfhéemﬂ’%rangxt 'ﬁﬁ'l'yegl fa"?i?egsar?inﬂdezsa%[@aar e .
anmoni um salstxlﬁdesqaad themhe yThaagrbsp sxag be aserimirial gnoep loy & aridging gnous aAs ysesini no

acid additi. ?lgreﬁ'fah érencﬁeufbhthgsrloﬁﬂglgénca@ ﬁlg%l? L¥é‘d [ﬁ?th@r%n?eggb? 8glﬁﬁ(ar$d onal ,

i nformation on rmaceuti ca S can

Reni ngt on' sr@mﬂmt!%mre@aiha@cﬁ’ catens lm&m RhequﬁeUnmal mutwa%wf thepbridgingng Co.
Easton, BA 5,%‘2,5 In the case of ‘agents that are solids, it is understood by
t hose Skl I1é&d 'n the art that the inventive conpounds, agents and salts may
exi'st in different crystaltline or polynorphic forns, all of which are

i nt ended to" "k lafdréug aqoaacaraeyr&ip aénatd@r(a%ﬁrupmrwnyeeubsnﬁnmdormaicf ored
f ormul ae. rodrug” nmeans .a npo
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net abol i c né‘éf‘ﬁg Rolycyglicy, gromatif ¥cle g%ﬁtﬂc&ﬁ cﬂa‘"(?él 'H‘glt figms I VI Vcﬂﬁpound
of For nul ae cérbpn) mrefeta)y. having frexesital 12 awmepérefngp rExdmptgs of argl graupsommtieof

I b
v ol yaPs PREDHvRphSL AR it B T ey A patRaPE Yoy R Rl Bl O
of For mul ae afdnjatic gaboujclic moia!u mlwtgci'ea h')&ilyb'-md a gﬁﬂwloaﬂwleorf(‘m cycleatiteny
acetates, Cighd plhs fusE@fJg@%h"e?to fBﬁﬁ B %Ii‘é%tru&@njeoglﬁ!hea% tefr3tRRhEShthy?, %de%ﬂ ates,

pr opi onat es,” succl nat es
met hyl ene- buosmgaMdTmQrﬁa@maM@ataégrm"g%sthE@f adridging.gmeBnat es,
di -p-toluoyltartrates, nethanesul phonates, ethanesul phonates,

benzene glphonates . p-tol uenesul phonat es, cyclohe Isql hanﬁ%eﬁ and
qui nat edd AsAryalkeRyt means aMni-alkanys P R oWRiER %H’p@ W A B mul ae

(1) to (1V) pe@mualyrueaenb%dcaﬁmargraaymkmygmpswetpmhﬁam Mydrgedysi s in
Vivo to the arent m)l %{ rrﬁges of ester prodrugs are those

descri bed b;F'P bpa ‘EET“HM(S%LP” E%@g BIYP- Res. , 18:379, 1987). 20The terns
"treating"”, "treat", or "treatnent" refer generally to anelioration or

elim “ation-'ﬂimﬁymns% s s R 6 ﬁ\hﬁhﬁmﬁé hgrsnnaakﬁ%ae&%t | ished.

The term pro aXxl S er’s treat revent the onset
of a naaﬁd mmmhtﬂyd#smbedf Pepfgrestmlslkvlmoup@amnﬂa@aajcwalmenomhcﬁxlemahry

("primary" ; e@(b&)&b? nciudb beh&), IHHEth{laRE naﬁmﬁaaem.ﬁéfﬁynofrhég%ﬂ%éyw 25

The term"s ers generally to any warm bl ooded ani rmal such as; but
not I|mted3ct8"“'&a'|9fﬂ!|’§(9’ag§’lﬂ'99fé&gf5¥‘§ dog, horse, or human. In an

enbodi ment, the subject is human. 30 The term "therapeutically effective
amount" or "effective amunt” |s gn am)un SEH cient to effect beneficial

or desired chel§reanyl” sitbefalpre onpartg F&??W@ e PURSGONIAINING 3R AeMAlG A8 ; 1y one
or nor e 28dmi(priefdrabl A Grtﬁ 6 rAémBbéree atanvatic aing)Lindvingorieygpinuae hptesadtdmsaering t o

F ﬁlel id?tsg as er%%rlgor at‘\e Eéoma Ittj:l rknlgzv%th the rémaifder qup% %g gﬁ‘)lrr%y béirtbe cﬁﬁ&ggt%ﬁ@ Or_] of
Suitable heteroatoms include nitrogen, oxygen and sulphur. Examples of heteroaryl
include thiophene, benzothiophene, benzofuran, ‘benzimidazole; benzoxazole,
'benzothiazole? benzisothiazole, naphtho[2,3-b]thiophene; furan, isoindoiizine,

30 xantholene, phenoxatine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine,
pyridazine, indole, isoindole, 1H-indazole, purine, quinoline, isqquinoline,'phthalazine,
naphthyﬁdine, quinoxaline, cinnoline, carbazole, phenanthridihe, acridine, phenazine,
thiazole, isothiazole, phenothiazine, oxazole, isooxazole, furazane, phenoxazine, 2-, 3-
or 4- pyridyl, 2-, 3-, 4-, 5-, or 8- quinolyl, 1-, 3-, 4-, or 5- isoquinolinyl 1-, 2-, or 3- indolyl,

35 " and-2-, or 3-thienyl. The group may be a terminal group or a'bridging group. | I



The term "pharmaceutically acceptable” refers generally to a substance or
conposition that is conpatible chemcally and/or toxicologically with the
ot her i ngwedbaimt4s4zzncl udi ng a formul ati on, and/or the smbjreatzot»ﬂiomgs
treated. 5 The term "conpounds of the present invention" (unless
specifically identified otherwise) refers generally to conmpounds, prodrugs
t hereof,. pharmaceutically accept abl e saps of the conpounds and/ or

prodrugs, - angelydrlieh feaddla/AiGdal) Ze rswm@g th8 Hehtoard dhe "aikyl

prodrugs, as we St ereol so i-ast ereol orrer s d
enant i omer s)moietiegtaperas prexiously descibed; alP medwetqr@aﬂlelbﬂwm sontgiRea @Wﬁbounds

of the 10 PrafigPhlbicty! iidicfiy REtroas)diky g+darymham@|raanme+rhe@$o updhaat ed -

forms with phar naceutlcal acceptabl vents such as water, ethanol, and
the |ike, arhsat@rrwgahgmmé&ﬂ#was gER- | nventi on enmbrace both sol vated and

unsol vatgd fornms. The term "derivative thereof when used in reference to
conpounds of

t he t 15 ti f |1 di
phar maceut i ¢ BPW§f @8@%1%9{%“’!‘3%@ LB‘%S? ? e%%gaﬁgﬁaﬁ%/ah&mﬁ% ﬁ&ﬁrg Tnd
h%/d{ ﬁt es or g??up/whles nixdy Eéﬁstralwrmwmhes abviag 1atod carbpm atbmisuipsthe @batppunds
) e present in
25uher el n vhore PRy Fho' €5arb ARSIy Tl i) fybropy O bt bi ' L,
R7, R6, RO, thmtyl (Rbatyl, Rsabufyl 8¢ tditlaty-ﬁ!l’@l) Hitte, gleul may beradtemminakg@up mredi ousl y

defl ned 4ipn T o Formula (1). Conpounds of the present invention also
i ncl ude lgorrpbg'hﬁ]hga%fubl:or mula (I1) 47 P 4

As would be understood by the skilled person, throughout the synthesis of the
compounds of Formulae (I), (1), () and (lV)"it may be necessary to employ a
protecting group ¢ on the amino group and/or on the carboxyl group in order to reversibly -
16 preserve a reactlve amino or carboxyl functlonahty whnle reactmg ‘other functional
groups on the compound. In such a- case, the free amlno group and/or the free
carboxyl groups of the compounds of Formulae (M, (), (iy and (IV) can be liberated
either by deprotection of the amino group followed by deprotection of the acid moieties

_ or vice versa. '
20 a _ o A
' Examples of suitable amino protecting groups that may be used include formyl, trityl,
phthalimido, trichloroacetyl, 'chloroacetyl bromoacetyl, iodoacetyl, and urethane-type
blocklng groups such as benzyloxycarbonyl ('CBZ), 4—phenylbenzyloxycarbonyl 2-
methylbenzyloxycarbonyl 4—methoxybenzyloxycarbony| 4-ﬂuorobenzyloxycarbonyl 4-
25 chlorobenzyloxycarbonyl 3-chlorobenzyloxycarbony!, 2-chlorobenzyloxycarbonyl, 2,4-
dlchlorobenzyloxycarbonyl 4-bromobenzyloxycarbonyl, 3-bromobenzyloxycarbonyl 4-
: mtrobenzyloxycarbonyl, 4cyanobenzyloxycarbonyl, t-butoxycarbonyl (tBoc’), 2-(4-
xenyl)-isopropoxycarbonyl, '1,1-dipheﬁyleth-1-yloxycarbonyl, 1,1-diphenylprop-1-
yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p-to|uyl)—prop-?-yloxycarbonyl,

30 cyclopentanyloxy-carbonyl, . 1-methylcyclopentanyloxycarbonyl,
: cyclohexanyloxycafbonyl, 1-methylcyclohexanyloxycarbonyl, - 2-

methylcyclohexanyloxycarbonyl, 2-(4-toluylsulfono)-ethoxycarbonyl, . 2-

(methylsulfono)ethoxycarbonyl, ' 2-(triphenylphosphino)—ethoxycarbbnyl, '

fluorenylmethoxycarbonyl ("FMOC"), 2-(trimethylsilyl)ethoxycarbonyl, allyloxycarbonyl,
35  1-(trimethylsilylmethyl)prop-1-enyloxycarbonyl, 5-benzisoxalyimethoxycarbonyl,  4-
' acetoxybenzyloxycarbonyl, 2,2,2-trichloroethoxycarbdnyl, 2-ethynyl-2-propoxycarbonyl,
cyclppropylmethoxycarbonyl, 4-(decycloxy)benzyloxycarbonyl, isobornyloxycarbonyl, 1-



Formula (I1) wherein A Y, p, s, q, r, X1, X2, Db Rl, R2, R3, R4, R5,
R6, R7, Re, R9, R19, R11, R12, R', 5R14, R15, R16, R1l7, m and n are as
previ ouslwodefiimed2i n relation to Fornula (11). ConpoungsTofuzbivmopsvesent
i nvention al so include conmpounds of Formula (Il1) 10Fornula (111) wherein
A Y, p,s, T, X, X2, 71, 72, 73, Z4, Rl, R, R3, R4, R5, R6, R7, RS,
RQ, Rll :?12, R13 R15 R16, R17, R16, R4®, R2 and R21 and n are as -
previously lelBckybanbliddd e ie; | g
present 1Inv ?ﬁtel gﬂ SO | kc. ude Coe,%%éﬁgﬁyégto#ﬁ@oﬁ?{%ﬂﬁ 8 n%uﬁ{eﬂﬁﬂl
. xz3 diphenylphosphine oxide, and the like.” The actual amino protecting group employed is
not critical so long as the derivatised amino group is stable to the condition of
subsequent reaction(s) and can be selectively removed as required without

5 substantially disrupting the remainder of the molecule incldding any other amino

protecting group(s). Preferred amino-protecting groups are t-butoxycarbonyl (Boc),

~and benzyloxycarbonyl (Cbz).. Further examples of these groups are found in: Greene,

T. W. and Wuts, P. G. M., Protective Groups in Organic Synthesis, Second edition;

~ Wiley-Interscience: 1991; Chapter 7; McOmie, J. F. W, (ed.), Protective Groups in

10  Organic Chémistry, Plenum Press, 1973; and Kocienski, P. J., Protecting Groups,
Second Edition, Theime Medical Pub., 2000. S

Examples of carboxyl protecting grdups that may be used include methyl, ethyl, n-
_ propyl, i-propyl, p-nitrobenzyl, p-methylbenzyl, p-methoxybenzyl, 3,4—dimethoxybenzyl,
15 = 2,4-dimethoxybenzyl, 2.4,6-trimethoxybenzyl, " 2,4,6-trimethylbenzyl,
pentamethylbenzyl, 3,4-methylenedioxybenzyl, benzhydryl, 4_,4'—dimethoxybenzhydryl,
2,2'4 4'-tetramethoxybenzhydryl, - t-butyl, t-amyl, trityl, 4-methoxytrityl, -4,4‘-
dimethoxytrityl, 4 4.'4"-trimethoxytrityl, 2-phenylprop-2-yl, trimethylsilyl, t-
butyldimethyisilyl, phenacyl, 2,2,2-trichloroethyl, B-(di(n-butyl)methylsilyl)ethyl, p-
20 toluenesulfonoethyl, . 4-nitrobenzylsuifonoethyl, allyl, cinnamYl, 1-
(tr_imethylsilylmethyl)prop—1-en-3_-y|, and the like. Preferred carboxyl protecting groups
are methyl and t-butyl. Further examples of these groups are found in: Gfeene, T.W.
and Wuts, P. G. M., Protective Gfoups in Organic Synthesis, Second edition; Wiley-
Interscience: 1991; McOmie, J. F. W. (éd.), Protective Groups in Organic Chemistry,
25  Plenum Press, 1973; and Kocienski, P. J., Protecting Groups, Second Edition, Theime
Medical Pub., 2000. ‘

It is understood that included in the family of compounds of Formulae m, @, (i and
(V) are isomeric forms including diastereoisomers, enantiomers, tautomers, and

"30 geometrical isomers in "E" or "Z" conﬁguratibnal isomer or a mixture of E and Z
isomers. It is also understood that some isomeric forms such as diastereomers,
enantiomers, and geometrical isomers can be separated by physical and/or chemical
methods and by those skilled in the art. "

35 Some of the compounds of the disclosed embodiments may exist as single
stereoisomers, racemates, and/or mixtures of enantiomers and Jor diastereomers. Al



lYZ4 R7 Formula (1V) wherein: Z-X-Y, A T, Z1, Z2, Z3, Z4, Rl, R2, R3, R4,
R5, Re, R7, RB, R9, R10, R11l, R12, R13, R14, R15 and n are as previously

defined iwoneliaurose to Formula (1V). Specific conpoundspafr/melovaomat i on
i nclude the follown MO - MO MeO:

such single stereoisomers, racemates and mixtures thereof, are intended to be within

 the scope of the subject matter described and claimed.

Some of the compounds of the disclosed embodiments are substituted cyclopropanes

R R
R
o 2% W |
5 ' having the general formula / N\ . The structure shown is intended to

" include isomeric forms of the cyclopropanes ihcluding_ diastereoisomers and
enantiomers. ' '

Additionally, Formulae () to (IV) are intended to cover, where applicable, solva'ted'as'

10  well as unsolvated forms of the compounds. Thus, each formula includes compounds
having the indicated structure, including the hydrated as well as the non-hydrated .
forms. '

In addition to compounds of Formulae (I) to (IV), the compounds of the various
15 = embodiments include pharmaceutically acceptable salts, prodrugs, N-oxides and active
" metabolites of such compounds, and phannaceutically acceptable salts of such '
- metabolites. . ‘
The term "pharmaceutically acceptable salts” 'refers to salts that retain the desired
20 biological activity of the above-identified compounds, and include pharmaceutically
acceptable acid addition salts and base addition salts. Suitable pharmaceutically
acceptable acid addition salts of compouhqs of Formulae (1) to (IV) may be prepared
from an inorganic acid or from ah brganic acid.' Exémples of such inorganic acids are
hydrochloric, sulfuric, and phosphoric acid. Appr'épriate organic acids may be sélected
25 from' aliphatic, cycloaliphatic, aromatic, heterocyclic carboxylic and sulfonic classes of
organic acids, eXampIes of which are formic, acetic, propionic, succinic, glycolic,
gluconic, lactic, malic, tartaric, citric, fumaric, maleic, alkyl sulfonic, "arylsulfonic.
Suitable pharmaceutlcally acceptable base addition salts of compounds of Formulae ()
to (IV) include metallic salts made from lithium, sodium, potassium, magnesium,
30 calcium, aluminium, and zinc, and'organic salts made from organip-bases such as
_choline, diethanolamine, morpholine. Other examples of organic salts are: ammonium
- salts, quaternary salts such as tetraméthylammonium salt; amino acid addition saits
. such as salts with glycine and arginine. Additional information on pharmaceutically |
acceptable salts can be found in Remington's Pharmaceutical Sciences, 19th Edition,
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Mack Publishing Co., Easton, PA 1995. In the case of agents that are solids, it is

understood by those skilled in the art that the inventive compounds, agents and salts
' may exist in different crystalline or polyrhorphic forms, all of which are intended to be
within the scope of the present invention and specified formulae.

"Pfodrug" 'means a compound which is convertible in vivo by metabolic means (e.g. by

hydrolysis, reduction or oxidation) to a compound of Formulae (1) to (IV). For example

an ester prodrug of a compound of Formulae (I) to (IV) confaining a hydroxyl group'

| may be convertible. by hydrolysis in vivo to the parent molecule. Suitable esters of

10  compounds of Formulae (l) to (IV) containing a hydroxyl group, are for example

acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates,

succinates, fumarates, maleates, methylene-bis-B—hydroxynabhthoates, gestisates,

isethionates, di-p-toluoyltanrétes, methanesulphonates, ethanesulphonates,

benzenesulphonétes, p-toluenesulphonates, qyclohexylsulphamates and quinates. As

15 another example an ester prodfug of a compound of Formulae ({) to (IV) containing a

carboxy group may be convertiblle' by hydrolysis in vivo to the parent molecule.

(Ex;imples of éster prodrugs are those described by F.J. Leinweber, brug Metab.
Res.,18:379; 1987).

20 The terms "treating", "treat", or "treatment" refer generally to amelioration or elimination
of a named condition once the condition has been established. The term “prophylaxis”
refers gen'erally to treatment to prevent the onset of a named condition or of a process
that can lead to the condition ("primary” prophylaxis), or the recurrence of symptoms of
a condition. ‘

25
The term "subject" refers generally td any warm blooded animal such as; put not limited
to, a mouse, guinea pig, dog, horse, or human. In an emBodiment, the subject is
human. ‘

30 The term ';therapeutically effective - amount” or "effective amount” is an amount ¢

| sufficient to efféct beneficial or desired clinical results. An effective amount can be
administered in one or more administrations. An effective amount is typically sufficient
to palliate, ameliorate, stabilize, reverse, slow or delay the progression of the disease
state.

35
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The term "pharmaceutically acceptable” refers generally to a substance or composition

that is compatible chemically and/or toxicologically with the other ingredients including

‘a formulation, and/or the subject being treated.

The term "compounds of the present invention” (unless specifically identified otherwise) -
refers generally to compounds, prodrugs thereof, pharmaceutically acceptable salts 6f
the éompounds' and/or prodrugs, and hydrates or solvates of the compounds, salts,
and/or prodrugs, as well as all stereoisomers (including diastereoisomers and
enantiomers), tautomers and isotopically labelled compounds. The compounds of the
present invention may exist in unsolvated as well as solvated forms. with ‘
pharmaceutlcally acceptable solvents such as water ethanol, and the like, and lt is
intended that the invention embrace both solvated and unsolvated forms.

The.terr_n “derivative theréof” when used in reference to compounds of the présent

~ invention refers generally to prodrugs, pharmaceutically acceptable salts of the

compounds and/or prodrugs, and hydrates or solvates of the compounds, salts, and/or
prodrugs.

~

Compounds of the present invention include compounds of Formula (1)

Formula (1)

wherein W, A, Y, Z-2% p, s, q, 1, X', X3, t, D, R', R3, R®, R*, R®, R%, R", R®, R®, R"’, R",
R', R®, R™R',R"™ R", m, and n are as previously defined in relation-to Formula (I).

Compounds of the present invention also include compounds of Formula (i



MeO MeO MO MeO MeO MO MO 56 MeO O F2HCO F2HCO Me MeO F2HCO
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Formula (if)

wherein A, Y, p, s, q, 1, X', X3, D, R', R? R RY R® RS, R7,‘ R% R® R' R', R R",
5 R" R" R™ R, m,and n are as previously defined in relation to Formula (If).

Compounds of the present invention also include compounds of Formula (Il)

22
Z1 é \,23

J
z

10 . ' ' - Formula (lil)

wherein A, Y, p,s, T, X', X3 Z', 22, Z%, 24, R\, R%, R%, R, R®, R%, R", R®, R, R, R",
R‘z,‘ R R®, R, R", R R" R® and R and n are as previously defined in relation
to Formula (11).

15

Compounds of the present invention also include compoqnds of Formula (IV)



F2HCO MeO MeO MeO MeO F2HCO F2HCO AcO MeO 57 or a pharnmaceutically
acceptable salt or prodrug thereof. It will be evident fromthe foregoing
descri ptiwo 20hats7zenpounds of the present invention areptwsadoriongos
anal ogues of tranilast (2-([(2E)-3-(3,4-dinmethoxyphenyl)prop-2- 5
enoyl i am no}benzoic acid). As such, the conmpounds of the invention may have
the ability to inhibit ERK phosphoryl at4®n and, therefore, act as an
antifibrotic agent- when adm ni stered to a subjegt. However, the conpounds
of the present invention are not limted t fNant i 1y agents that act’
via inhibition of ERK phospor®l atiorR%nd iflis pos le ¥8r themto have
antifibrotic activity via a nechanis t hat{"does npt i nvcﬂ ve 10i nhi bition
. 3 - L
of ERK phosph.oryl ati orgz T x\ \24/2

R

" RS

Formula (IV)

wherein: ZX-Y, A, T, Z', 22 Z°, Z4, R, R%, R, R", R®, R®, R, R®, R%, R, R", R"2, R",
5 R™ R"and n are as previously defined in relation to Formula (IV). :

Specific compounds of the invention include the following: '




Accordingly the conmpounds of the invention may find a nultiple nunber of
applications in which their ability to prevent, aneliorate or inhibit
fibrosis wanoiia74sei | i sed. For exanpl e conpounds of For walraar2610)0013081 ),
(rr1) and (IV) may be used to treat a disease 15 or condition associ ated
with fibrosis or characterised by inflanmmation and/or a benign or malignant
neopl astic di sease: The di sease or condi$i on associated with fibrosis nay
be selected fraomfibrotic skln di sorders, such as kel oi ds, h certrophlc
scars and scl er gderrna,; e, such as 20 pulnnna Nsis; heart

di sease, such S dye’ to i schae g Jal vul ar
heart di sease d hj Si Vle h46r|_5 di sease,’| di & ar di onyopat hy and
hypert ensi on: ENdOKi vMeysdi sease,” duch as pr oQios veski dney di §ease
cirrhosis of the |liver, glomerulonephritis and diabetic nephropathy. In

speci fic enbodi nents, the di geas condition is diabetic dieay i sease,
di abetic ki drpgycgbg,ea La 25 cardi onyamat y . 3 et

cardi onyopat hy refer a\n H nore cardi ac p
dysfunction in a ' |§OchorrpI| KAaNprer peCQ’zHor Type
|1 diabetes in the subj ec?. - The di abetes rnaty2 e? syrrptomatl c or
asynptonatic. Cardi ac pathol ogy 30 which is charac\t eristic of diabeti c

car di onyopat.hy incl udes nyooel | hypertrophy, nyocardi al f5| S,

in some cases #,ACO YV cuMar rtrophy. THeop C are
contenpl ated ari se pe der{ﬂl ylfrom conplicati of fr dm coronary
artery di seaseg,nab oth di &Betic conpl igaw . @oronﬁpgf" artery
conpl i cations nay be present in the same subject. D ast ol i c dysfunction,
such as an inpairnment in 35 early diastolic filling, a prolongation of

i sovolunetric rel axation an
characteristic of diabeti
Doppl er met hods such
58 Redford MM_of g?

early or mld—

G i nsed atrial filling is apso
afergayopat hy, ,andwgﬁy be ident]ifi @ si ng
nmensi onal echo o apNy or exanpl e

2%9 194-.2(2}(15 e cogdi ng for

MeO § , :
MeO N e o) C.ONHOH




dysfunction and by standard echocardi ograph testing for nore severe
dysfunction. Cardiac fibrosis refers to the formation of fibrous tissue,
i ncl udi ngvoeb1w4a32and 5 extracel lul ar conponents, in PREAU2H10MY1RC
nuscl e of the heart. If present in sufficient quantities, the fibrous
tissue will result in a decrease in the contractility of one or nore
regi ons of the heart resulting in funcg®onal deficit in cardiac output.
Al ternatively, - in additio it is also anticipated that the~conpounds
will be useful i@ 0 the [
by inflammation ' nalrgnant Meds <
di sease or conditio ragter §§h by inflammati g be $eP961ed from
allergic rhiniti¥eObronch al asthna rheunatoMGDar mul tiple
sclerosis, type | and type | 2 er t hengt osi s,
transplant rejgp # .tory bowel di sease. The be b
mal i gnant 15 n 6% | - Ny be any sucMe@i seqs

skill ed person._ The ; # used in the p
medi canent for feHe@tiNg 4y di sease or condi FincF.e0 -
Alternatively, the conpounds of the invention may be used in the
preparation of a medicament for tregating a disease or condi tion 20

characterised by |nflannat|o D ang/ o nag opl astic

di sease. AdnlqrstM%Q ’ o8 ' ~ I) and (1V),
to humans can be by ra gtration
such as oral ogpze MB( Taon euch as

subcut aneous, |ntranuscular i ntravenous and 25 |ntradernal routes. .
I njection can be bolus or vi abco nt or intermttent i nbusr " The active
conmpound is typically inclu nehar maceutical l'y acceutab rarrrer or

diluent and in an anou &r?q e to deltver to the

t herapeutically effg dage.” 3R I n using tyecec s tr ebean be

adm nistered i n=2ny fopn¥or node whi ch makes the compbund bi oavail abl e. One
skilled in the art gfeogpreparing formnul ati ons c#Heeadi |y sel ect the proper

form and node of adm nistration dependi ng upon the particul ar

char act eri st i B S$%MerRONmSOMMesSPMeed,  t RE Nelo ffINH206ONIMG EONHOB ed, t he

stage of the condition to be. treated and other rel evant circunstances. See

Rem ngt onS 35Phar maceutical griepces, 19th edition, Mack Publishing Co.
(1995) for further - /f:fj- OMe o -
MeO '
o L0
F,HCO NH; . MH CO.H
MeO 0
-N
O HN N

MeO._ - N )\8 :
~ ' N . -
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information. 59 The conpounds can be adm nistered alone or in the form of
a pharmaceutical conposition in conbination with a pharmaceutically
accept ablwocarwises32 dil uent or excipient. The conpounds pomat2e10adm@oRi st er ed
as the conpounds thenselves or in the formof their pharmaceutically
acceptabl e salts or derivatives. 5 The conpounds are, however, typically -
used in the form of pharnaceutical conpggitions which are. fornul ated
dependi ng on the desired node of adm nistrati on. A§_| such in a further
enbodi nent the presegt pnvention provides a phar naggu mcal cogQposi tion
i ncl udi ng. a conpound DY Ia (rey, (i) 0 VQ anf
10phar maceut i cal MgOs 2] £\ 02 r, , diluen Ret piyet
ed i n npnngrs well known t he art. yi nvention
i n- ot her enbodi mpme 5Fovi des a p Qethaceut i deeo pafk or kit comprising one
or more containers filled with one or nore of - -t heOMeigr edi ents of the
phar maceutical 15 conpositions of the invention. In such a pack:or kit can
be found a container hayj aonunlt osage of the g g .@kl ts can

f

oncentrates
(i ncl udi ng | yophf#HCA N ! whi ch can . her prior to
use or they can be prdvided at Hh e Njencent ggidge™gt use, wherS®AtMe vial s
may i ncl ude one BHG®re“dosages. Conveni entﬂ Y, |rgérlﬂg kits, single dosages
can be 20 provided in sterile vials so that the gysici an can enploy the
vials directly, wheré the vials will have the desyred anmoung.and
concentration of agent(®)-. Associated with such r( an be various
witten materials ygh ag bnstduc s for use the form
prescri bed by a goverwymsgnt &l digen egul amed manuf &ct yrg, e or sale
of phar maceutlm& yT og cau prioducts, whi notice reflects approval
by the agency 25 of " ma acture, uss9.¥e sal e human admini stration. The
conpounds may be used or administered in confpination with one or nore

addi tional drug(s) for the breat ment of the |sorder/dbseases ment i oned.

The conponents can be ad$-¢l stpere t he sanme for ti on Separate
formul ati ons. N :
F,HCO H COH F2HCO CONHZ

- F,HCO | . © FHCO
| o '
. S Q\S,IO . \/,
NS |
F2HCO H " co,H CONHz
F,HCO o
o,
0O
. : o\\/P : \/’
‘MeO S S‘N N
H COZH
‘MeO CN = COAH F,HCO
OCHFz
li
| 0.0 0 NN N
" F,HCO. A L
: H : CONHMe'
" F,HCO : co-H F,HCO

Iz

CO,H
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30lIf adm nistered in separate fornul ati ons the conpounds of the invention
may be adm ni stered sequentially or simultaneously with the other drug(s).
| n addi t iwo 2vni/daeisng abl e to be admi ni stered i n conbi natcomuzdtonome or
nmore additional drugs, the conpounds nmay be used in a conbination therapy.
When this is done the 35 conmpounds are typically admnistered in
conbination with each other. Thus one og,nore of the conpounds of the

i nvention nay be adm ni stered eltheriflnultaneously (as a conbi ned
preparation) or sequentially in obdeJNto achieye a deS|red effect. This is

dlfferent such t hat t he conbi ned _
i mproved therapeutic result. Phar ﬁltions-of this invention
for. parenteral injection conprve . pharnaceutlc | y acceptable sterile
aqueous or nonaqueous sol utions, diomersions, suspensions or emulsions as
wel | as sterile powders for reconstjtution into sterile inj
sol utions or dispersions just °pr| o use. Exanples of Qg
and nonaqueous caMePg 1R BNA0| vent s-MROe 1
et hanol, polyols (suc : propyl ene gl | yet Hyl ene gl ycol,
and the like), antesdi (€ Veget abl e 01 '® (such as
olive oil), and injectable organic esters such as ethyl ol eate. Proper
fluidity can be naintained, for exanple, by the use of coating materials

€ aqueous
wat er ,

such as lecithin, by the mai nteena of the required paic 3ize in the
case of dispersiopgoand by the usesf surfa «anpositions
may al so contain adju S S chNas preservatlve tting qgents,

enul si fying agent f,cf i spersing agents. P, Che 2ot i on of

m croorgani sns may be ensured by the inclusion of various antibacterial and

antifungal agents, for exanple, paraben, chlorobutanol; phenol sorbic acid,

and the like. It may al so be desirap s such as

sugars, sodium chlori de, 0 _the

i nj ect abl e phar maceMeP<z: Ry B D

agents that delay absor S i ni earat ngygel ati n.
/\O g\/ Hq

| v3
MeO N MeO._ Sy
- s
MeO MeO”
. | o I o
MeO._ 7N ' MeO N

MeO MeO



| f desired, and for nore effective distribution, the conpounds can be
incorporated into 25 slow rel ease or targeted delivery systens such as

pol ymer mmorocieay43ki posonmes, and mnicrospheres. The i nj eetablwofomomkat i ons
can be sterilised, for exanple, by filtration through a bacterial-retaining
filter, or by incorporating sterilising agents in the formof sterile solid
30conposi tions that can be dissolved orgadispersed in sterile water or
other sterile injectable nediumjyst prior to use. Solid dosage forms for

oral adm nistration incl ude caps tablets, pills, o:'o‘"- and-
granules. In such sgbpd e or the ac oun ed with at
| east one 35 inert, phe eh‘ti cql I YFaccept ab W"br rrier such
as sodiumcitrate /01'\ ciump phat e and/ il p&'r - extenders

such as starches; /I act ose, sucrose, glucose, mannl tol, and silicic acid, b)
binders such as, for exanple, 61 car'boxyrret hyl cel | ul ose, . al gi nat es,

gel atin, polyvi nyI pyrroli done, cucroge, and acacia, c) hurre ts such as
gl ycerol, d) disi rﬁﬁgéat ng_.agelt s h as aggb: C3 CI rbonat e,
pot.ato or tapioca dtar | gini § a , certain B cates, sodi um
carbonate, e) sol Wjg ardi ng agent s suchggg-peFaffin, \T‘)Nl-hbsor ption

accel erators 5 suck as quatemary anmoni um corpounds, g) wetting agents such
is, for exanple, cetyl alcohol and glycerol nonostearate, h) absorbents
such ‘as kaol in and bent o0mb » i) lubricants such asl c, -cal cium

stearate, nmagnesi umysde | auryl

sul fate, and m xtures t . r- case o and pills,
the dosage form maygh3o€ i uf fering 10 'SolS-+ conposi tions
of a simlar type my al so be enploQed as fillers ip soft an® hard-filled

gel atin capsul €s using such excipients as | actose or mil k sugar as well as
hi gh nol ecul ar wei ght pol yet hyl ene gl ycols and the |ike. .15 The solid

dosage forns of tablets, drage , ules, pills, and g anu can be
prepared with coatfHO and ske as entMs9 ot her
coatings well known in § phar tical forpul atiy ey may -

opti onal | y cont ai nF8paci ¥¥i ng ag s and c aloso be of 5 corrp05| tion that

they release the active ingredient(s) only, or preferentially, in a certain
part of the intestinal tract, optionally, in a delayed manner. 20 Exanpl es

of enbeddi ng conpositions whi c@ gan used i ncl ude pol pnarl ubst ances
and waxes. MeO s, @

F,HCO _ F HCOI;/\/
0 (0]
MeO N/Q MeO
o NH )\NH

MeO
MeO | '
MeO N/Q ‘ MeOD(\/U\N/Q
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The active conpounds can al so be in mcroencapsul ated form if appropriate,
with one or nore of the above-nentioned excipients. 25 Liquid dosage forns
for oral womni@v43ati on i ncl ude pharnaceutically accept birarznomines,

sol utions, suspensions, syrups and elixirs. In addition to the active
conpounds, the liquid dosage forns may contain inert diluents commonly used
in the., art such as, for exanple, wateggor other solvents, solubilizing -

agents and. erul sifiers 30 sucly as ethyl al cohol, -isoprogyl alcohol, ethyl
car bonat e, ethyl g ate, benzyl col , bﬁ;@yl benzoatje, | ene ,
FEIS i ma ' j

glycol, 1,3-buty i for Yt
cottonseed, groupdnut rn, 'geanb olive, cast nd ses oils),

gl ycerol, tet rahﬁd‘}c(ﬂ urfuryl al cohol, pol ye’fm ene glycols and fatty acid
esters of sorbitan, and m xtures thereof. WD 2011/047432PCT/ AU2010/001398
'62 Besides inert diluents, the or conpositions can al o i wde

adj uvants such ag,Nedling agems, e si fyi nguey2d _suspendi ng/agent s,

sweet eni ng, . fl avouri ng & agents.. 5 Spensi ols, = addition
to the active copppo may cg}rm n suspe%i/ﬂ% agefit s ass)for exanpl e,

et hoxyl ated i sostearyl al coholS, polyoxyet#ylene sorbitol™and sorbitan
esters, mcrocrystalline cellulose, alum nium netahydroxide, bentonite,

agar-agar, and tragacanth, ‘a®jOom xt s thereof. 10Conpogdti priy for rectal

or vagi nal adm ni M j LS PReNELADl y supMeB{ Legl es Wb @ be

prepared by mxing th mpound h suitable @ rritaty ng—excipients or
O

carriers such asF a~putter,g oPyet hyl ene, gty or a g pposi tory wax
which are solid at roorpmgnperature but |iquid at oedy tenperature and
therefore nelt in the rectumor vaginal cavity and rel ease the active

conpound., ' 15 Dosage forns f®r @al admi ni stration ound of
. tches, sppays, ointnef
%N@er erile @%% 5/ Wi
[

this invention i nﬁ%yde powde ‘rﬁl i nhal ants.
pharmaceutically acgc le cgri®r and any neg

The active conpoun
or propel lants wiYeh nay be required. 20 ~MeO

#®ives, buffers,
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The anmount of conpound admi nistered will preferably treat and reduce or
alleviate the condition. A therapeutically effective anount can be readily
det er m nesoky11an7sbt endi ng di agnostician by the use of eomwanbiomoados

t echni ques and by observing results obtai ned under anal ogous circunstances.
In determning the therapeutically effective 25 anount a nunber of factors
are to be considered including but not gnited to, the species of ‘aninal,

its size, age and general . health he speci fic condition invol xed, the
.severity of the condition, onse of the patient topyly :a@ nt, the
partrcular conpouqq dntnr er d e node of @ngnrstraL\o e

bi oavai l ability of t pa at Non admi ni st er ed, t ed¥nme sel ect ed,

t he use of other ons and 30 other relev unstances A typica
dosage will be’ ran e frontabo t 0.01 to 10 ny per ki | ograr body.

wei ght per day. Small doses A-l ng/ kg per day) may be a n ered

initially, followed by incr \ ./ doses up to apRut 1000 ng r day. In
the event that ¥ gHsubject is Ins such doses,
even hi gher doses ffective higher dosesﬁgyfa rent nnre Iocalrsed

delivery route)MeRly Be enpl oyed to the extentZpat Pent toIerance permts. A

nore preferred dosage will be i he range from0.1 63 to ng per

ki'l ogram of body wei ght per g re preferably fromO. Ig 0 ng per

kil ogram of bodyuugi ght W sui tabl epdege C dm tered in

nul tiple sub-dodes e\ N TheNkonpounds® may rear@d uSPNY2 t he

reaction routeqz gﬁ hesrs schenes as de;qr pedAel ow, enploying the
1%a

t echni ques avai e in-the art using startifg nmaterials that are
commercially available or can synt hesi sed usi ng known p edures or
adaptations thereof. WilsH eparation of particul ap ounds IS
outlined belogg %Qe skille |1 al sq recognrse ) e cheni ca
reactions desdpl 10 rea %%’adapt-{ o BrePafe & nurPeiHof other
agents of the vari nmbodi nents. For exanpl e, 5 ynthesrs of

non- exenpli fi daH Egnpounds may be successfulﬂ#*ber ornmed by , nodifications
apparent to those skilled in thg art, e.g. by appropri at el m}otectrng
interfering groups, by changi g oo her suitabl e reagent SKXno n the
art, or by rnakrngLHCthr g i ¥ list of
suitabl e protecting g ‘ be fou d in T.W
Greene's Protect s in Organic Synthe dition, John Wley &
Sons, 1991. Alfé%ﬁ:trvely, ot ker reaCtions d%%grpsed herernoor known in the
ar.t mnll be recogni zed as havilhg applicability for prepari.nj other

S. Reagents usefublf nt hesi zi ng

bNs of reacMen
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Compounds of Fornula (1) may be synthesized by N-acyl ati on of am nobenzenes
to acid chlorides which can be derived fromthe carboxylic acid.

car boxyl iwWO2811d4p+32cur sor tranilast derivative The r 8G§TAWEWA1398

synt hesi se the carboxylic acid precursors will depend on whether the
precursor is.an 0-, S-, G or Nbased derivative. 30 C based:; ‘Car boxylic
acid, ester and al dehyde precursor syntggeses are shown bel ow. The ester or
al dehyde precursors produced cgn be readily converted to th WO

2011/ 047432PCT/ AU2010/ 001398 6 correspondl ng carboxylic acijd using
standard hydrol ysis or oxidat@o " ctions, respectively. o)jijd
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Synth. Comm 39 (3), 506-515, 2009 J. O g. Chem 69 (14), 4781-4787, 2004.
0 TeL Lett 46 (33), 5483-5486, 2005 10 O-based: Carboxylic acid, ester
and al dehydeopraesesor synt heses are shown bel ow. The esterawnioaid®Ryde
precursors produced can be readily converted to the correspondi ng
carboxylic acid using standard hydrol ysis or oxidation reactions,
respectively. 57 65 ROHCO2Me ROCO2Me

.or a pharmaceutically acceptable salt or prbdmg thereof.

1t will be evident from the foregoing description that compounds of the present
invention are fused ring analogues of tranilast (2—{[(25)—3-(3,4-dimethoxyphenyl)prop—2-
5 enoyllamino}benzoic acid). As such, the compounds of the invention may have the
ability to inhibit ERK phosphorylatioh and, therefore, act as an antifibrotic agent when
administered to a subject. However, the compounds of the present invention are not
limited to antifibrotic agents -that act via inhibiﬁon' of ERK phosporylation and it is
possible for them to have antifibrotic activity via a mechanism-that does not invoive
10 inhibition of ERK phosphorylation. ‘

Accordingly the compounds of the invention may find a muttiple number of applications
in which their ability to prevent, ameliorate or inhibit fibrosis can /be utilised. For
example compounds of Formulae (1), (1), (III) and (IV) may be used to treat a disease

15 or condition associated with fibrosis or characterised by inflammation and/or a benign »
or malignant neoplastic disease.f ‘

The disease or condition associated with fibrosis may be selected from fibrotic skin
. disorders, such as keloids, hypertrophic scars and scleroderma; lung disease, such as
20 pulmonary fibrosis; heart disease, such as heart failure due to ischaemic heart disease,
valvular heart disease and hypertensive heart disease, diabetic cardiomyopathy and
hypertension; and kidney disease, such as progressive kidney disease, cirrhosis of the
liver, glomemlongphritis and diabet@c nephropathy. In specific embodiments, the
disease or éondition is -diabetic heart disease, diabetic kidney disease, or diabetic

» 25 cardiomyopathy. ' '

Diabetic cardiomyopathy refers to any one or more cardiac pathology and/or
dysfunction in a subject, which is a complication of either Type | or Type |l diabetes in

the subject. The diabetes may be symptomatic or asymptomatic. Cardiac pathology

30 which is characteristic of diabetic i:ardiomyopathy includes myoceliular hypertrophy,
myocardial fibrosis, and in some cases left ventricular hypertrophy. The pathologies
which are contemplated arise independe_nﬂy from‘complicati'ons arising from coronary
artery disease, although both diabetic complications and coronary artery complications

- may be present in the same subject. Diastolic dysfunction, such as an impairment in

35- early diastolic filling, a prolongation of isovolunietric relaxation and increased atrial
filling is also characteristic of diabetic cardiomyopathy, and may be identified using
Doppler methods such as Doppler 2-dimensional echocardiography (for example



ROOHDABCO, H20 - RO Synth Conm 31 (8), 1233-1235, 2001. 00 O piperidinium
acetate EtOH, reflux ROCO2H RO O Tet. Lett. 44 (9), 1755-1758, 2003.
5J. Med. wWbem1/043(320), 2040-2055, 2002. PCT/AU2010/001398

58
Redford MM et al., JAMA (2003) 289:194-203) or radionuclide imaging for early or mild
- dysfunction and by standard echocardiograph testing for more severe dysfunction.

" Cardiac fibrosis refers to the formation of fibrous tissue, including cellular and

5 extracellular ‘oomponents, in the lining and muscle of the heart. If present in sufficient

quantities, the fibrous tissue will result in a decrease in the contractility of one or more
regions of the heart, resulting in functional deficit in cardiac output.

Alternatively, or in addition, it is also anticipated that the compounds will be useful in
10  the treatment of a disease or condition characterised by inﬂarﬁmation and/or a benign

or malignant neoplastid disease. The disease br_ conditioh characterised by

inflammation- may be selected from allergic rhinitis, bronéhial asthrha.'rheumatoid_

arthritis, multiple sclerosis, type | and type i diabetes, systemic lu;;us, erythematosis, '_

transplant rejection and inflammatory bowel disease. The benign or malignant
15 neoplastic disease may be any such disease known to the skilled person.

The compounds may be used in the preparation of a medicament for treating a disease

or condition associated with fibrosis. Altématively, the compounds of the invention may

be used in the preparatidn of a medicament for treating a disease or ‘conditio'n
20 charactén‘_sed by inflammation and/or a benign or malignant neoplastic disease.

Administration of compounds of Formulae (1), (Il), (ill) and (IV).to humans can be by
any of the accepted modes for enteral administration such as oral or rectal, or by
parenterai administration such as subcutaneous, intramuscular, intravenous and '

25 intradermal routes. Injection can be bolus or via constant or intermittent infusion. The
act,ive compound is typically included in a pharmaceutically acceptable carrier or
diluent and in an amount sufficient to deliver to the patient a therapeutically effective
dose.

30 Inusing the compounds they can be administered in /any form or mode which makes

the compound bioavailable. One skilled in thé art of preparing formulations can readily

~ select the proper form and mode of administration depending upon the particular:

- characteristics of the compound selected, the condition io be treated, the stage of the

condition to be treated and other relevant circumstances. See Remingtons

35  Pharmaceutical Sciences, 19" edition, Mack Publishing Co. (1995) for further
information.



Og Lett. 4 (14), 2317-2320, 2002. S-based: Ester syntheses are shown
bel ow. These nethyl and ethyl ester precursors 10 can be readily converted

to the cowoespandisng carboxylic acid in one step. J. peEEtAU20v@3945 (1),

235- 240, 2008. 66 RONCCOREt ROCO2Et ROSt BURO ROCO2Et ROS NHRO

, 59 v S
The compounds can be administered alone or in the form of a pharmaceutical

composition in combination with a pharmaceutically 'écceptable carrier, diluent or
- excipient. The compounds may be administered as the compounds themselves or in
- the form of their pharmaceutically acceptable salts or derivatives.

The compounds are, however, typically used in the form of pharmaceutical
compositions which are formulated depehding on the desired mode of administration.
As such in a further embodiment the present invention provides a pharmaceutical
composition including a compbund of Formula (), (), (M) or (V) and a

10  pharmaceutically acceptable carrier, diluent or excipient. The compositions are
prepared in manners well known in the ért.

The invention in other embodiments proyides a phar[naceutical pack or kit comprising

one or more containers filled with one or more of the ingredients of the pharmaceutical

15 - compositions of the invention. In such a pack or kit can be fouhd a container having a

unit dosage of the agent(s). The kits can include a composition comprising an effective

agent either as concentrates (including lyophilized compositions), which can be diluted

further prior to use or they can be provided at the concentration of use, where the vials

may include one or more dosages. Conveniently, in the kits, single dosages can be

20 provided in sterile vials so that the physician can employ the vials directly, where the

vials will have the desired amount and conc.entration’of agent(s). Associated with such
container(s) can be various written materials such as instructions for use, or a notice in .

_the form prescribed by a govemmental agency regulating the manufacture, use or sale

of pharmaceuticals or bidldgical products, which notice reflects approval by the agency

25  of manufacture, use or sale for human administratidn. '

The compounds may be used or administered in combination with one or more
-additional drug(s) for the treatment of the disorderldiseases mentioned. The
components can be administered in the same formulation or in separate formulations.

30 If administered in separate formulations the compounds of the invention may be
administered sequentially or simultaneously with thé other drug(s).

' In addition to being able to be administered in combination with one or more additional
drugs, the compounds may be used in a combination therapy. When this is done the -

35 compounds are typically administered in combination with each other. Thus one or
more of the compounds of the invention may be administered either simultaneously (as

a combined preparatidn) or sequentially in order to achieve a désired effect. - This is



J. Het. Chem 25 (3), 711-714, 1988 (French). Synthesis (1), 56-58, 1978.

67 N-based: Ester syntheses are shown bel ow. These nethyl and ethyl
ester presonsor@743an be readily converted to the correspomdvzgiondiddexylic
acid in one step. d J. Med. Chem 51(6), 1849-1860, 2008,

60 |

especially desirable where the therapeutic profile of each compound is different such
that the combined effect of the two drugs provides an improved therapeutic resuit.

Pharmaceutical. compositions of this invention for parenteral injection comprise

5 phannaceﬁticélly. acceptable sterile aqueous or nonaqueous solutions, dispersions,

suspensions or emulsions as well as sterile powders for reconstitution into sterile

injectable solutions or dispersibns just prior tb use. Examples of suitable aqueous and

nonaqueous carriers, diluents, solvents or vehicles include wéter, ethanol, polyols

(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable

10  mixtures thereof, vegetable oils (sdch as olive oil), and injectable organic esters such

~as ethyl oleate. Proper fluidity can be maintained, for example, by the use of coating
materials such as lecithin, by the maintenance of the requiréd particle size in the case |

- of dispersions, and by the use of surfactants. | '

15. These compositions may also contain adjuvants such as preser\)ative, wetting agenté,-
emulsifying agents, and dispersing agents. Prevention of the * action of micro-
organisms may be ensured by the inclusion of various antibacterial and antifungal
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may
also be desirable to include isotonic agents such as sugars, sodium chloride, and the

20 like. Prolonged absorption of the injectable pharrnaceuticai form may be brought about
by the inclusion of agehts that delay absorption such as aluminium monostearate and
gelatin.

If desired, and for more effective distribution, the compounds can be incorporated into - |
25  slow release or targeted delivery systems such as polymer matrices, liposomes, and
microspheres.

The injéctable formulations can. be 'sterilis_ed, for example, by filtration through a
bacterial-retaining filter, or by incorporating sterilising agents in the form of sterile solid’

30 ~ compositions that can be dissolved or A'dispersed in sterile water or other sterile |
injectable medium just prior to use.

Solid dosage forms for oral administration include capsules, tablet‘s,' pills, powders, and
granules. In such solid dosage forms, the active.'compound is mixed with at least one
35 inert,' pharmaceutically acceptable excipient or carrier such as sodium citrate or
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,
glucose, mannitol, and silicic acid, b) binders such as, for. example,



POBr31K2CO3 0O Tet. Lett. 48 (40), 713707139, 2007. ROCHO NC COR2Et ROCO2Et
K2CO3/ DMF ROCN RONO2NC2 | PMHS Pd(OH) 2/ C Tet. Lett 48 (15), 2765-2768,
2007. OBGv@ 2021047433960- 3965, 2006. Conpounds of For nul apCirlAgu20myooisos

synt hesi zed by N-acyl ati.on of am nobenzenes with aC| d chl orides which can
be derived fromthe carboxylic acid.

: 61 _
carboxymethylicellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, c)

humectants such as glycerol, d) disintegrating agents such as agar-agar, calcium
carbonate potato or tapioca starch, alginic acid, certain silicates, and sodium
carbonate, e) solution retardlng agents such as paraffin, f) absorption accelerators

5 such as quaternary ammonium compounds, g) wetting agents such as, for example,
cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and bentonite
clay, and i) lubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of
capsules, tablets and pills, the dosage form may aiso comprise buffenng agents.

10 |

B -Solid compositions of a similar type may also be employed as fillers in soft and hard-

filled gelatln capsules using such excuplents as lactose or milk sugar as well as high

molecular weight polyethylene glycols and the like. ‘

15 The solid dosage forms of tablets, dragees, capsules, pills, and granules can be
prepared with -coatings and shells such as enteric coatings and other coatings well
known in the pharmaceutical formulating art. They may optionally contain opacifying ‘

" agents and can also be of a composition that they release the active ingredient(s) only,
or preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.

20 Examples of embeddlng composmons ‘which can be used include polymeric |
substances and waxes . : ) : /

The active cornpounds can also be in microencapsul_ated fo‘rm,‘ |f appropriate, with one
or more of the above-mentioned excipients.
25 ' ' '
Liquid dosage forms for oral admmlstratlon include pharmaceutlcally acceptable
emulsions, solutions, suspensions, syrups and el|x|rs In addition to the active |
compounds, the liquid dosage -forms may contain inert diluents commonly used in the
, art such as, for example, water or other solvents, solubilizing agents and emulsifiers
30  such as ethyl alcohol, isopropyl alcohol, ethy! carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethyi formamlde, oils (in
" particular, ‘cottonseed groundnut com, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and
mixtures thereof.
35



Synthetic schenes to synthesize 516-heterocyclic carboxylic acid precursors

are shown 10bel ow. 69 R2 Perkin Transactions 1, 3073-3079, 2001.

Synt h. CONh20B103532 741-748, 2001. WD 2002/ 059108 page 292TAHIE01I¥8schenes

to synthesize 6, 6-heterocyclic carboxylic acid precursors are shown bel ow

| P4010 t ol uene ‘ : ' :
: 62

Besides inert diluéhts,v the oral compositions can- also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavouring, and
perfuming agents.

5 Suspensions, in addition to the active compounds, may contain suspending agents as,
for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan
vesters, microcrystalline celldlose, alurhinium metahydroxide, bentonite, agar-agar, and
tragacanth, and mixtures thereof.

[

s’

10  Compositions for rectal or vaginal administration are preferably suppositories which
' can be prepared by mixing the compounds with suitable non-irritating excipients or
+ carriers such as cocoa butter, polyethylene glycol or a suppository wax which are solid
at room temperature but liquid at body temperature and therefore melt in the rectu_r_n or
vaginal cavity and release the active compound.

~ 15
Dosage forms for topical administration- of a compound of this invention include
powdérs, patches, sprays, ointments and inhalants. The active compound-is mixed:
under sterile conditions with a pharmaceutically acceptable carrier and any needed
preservatives, buffers, or propellants which m'ay be required.
20 '

The amount of comvpound administered will preferably treat and reduce or alleviate the
condition. A therapeutically effective amount can be readily determined by an
attending diagnostician by the use of cohventional techniques and by obser\}ing results
. obtained under analogous circumstances. In determining the therapeuticaily effective
25 amount a number of facto'rs are to be considered including but not limited to, the
species of animal, its size, age and general health, the specific condition ihvol\ied. the
_seyerity of the condition, the response of the patient to. treatment, the particular
compound administered, the mode of administration; the bioavailébility of the
preparation administered, the dose regime selected, the use of other medications and

30 other relevant circumstances.

A typical dosage will be a range from about 0.01 to 1000 mg per kilogram of body.
weight per day. Small doses (0.01-1 mg/kg per day) may be administered initially,
followed by increasing doses up to about 1000 mg/kg: per day.‘ln the event that the
35 response in a subject is insufficient at such doSeé,'even higher doses (or effective
_higher doses by a different, more localised delivery route) may be employed to the
extent patient tolerance permits. A more preferred dosage will be in the range from 0.1



CemvedChem 1 (7), 710-714, 2006. 5 Conmpounds of Fornula (111) may be

synt hesi zed by N-acylation of comercially available aryl am nes/amdes to
t he correspandimgsei nnamoyl chloride, derived fromthe econammmciod: A
list of coomercially available precursors and their corresponding CAS .
nunbers i s shown bel ow. Each of these can be N-acylated by reacting with a
correspondi ng ci nnanoyl chl ori de. 2451/ 047432PCT/ AU2010/ 001398

2333?5§?§§0§a4303:3i§ggrgmug%r%%é@égh@ P A8 beran RN foBoad b
kilogram of body weight per day. A suitable dose can be administered in multiple sub-
doses per day.

"5  The compounds may be prepared using the reaction routes and synthesis schemes as
described below, employing the techniques available in the art using starting materials
that are commercially available or can be synthesised using known procedures or
adaptations thereof. Whilst the preparation of particular compounds is outlined below,

. the skilled person will also recognise that the chemical reactions described may be

10 readily adapted to prepaie a number of other agents of the various embodiments. For
example, the synthesis of non-exemplified combounds may be successfully performed
by modifications apparent to those skilled in the art, e.g. by appropriately protecting -
interfering groups, by changing to other suitable reagents known in the art, or by
making routine modifications of reac’tibn conditions. ' A list of suitable protecting groups - -

15 in organic synthesis can be found in TW. Greene‘é Protective Groups in Organic
Synthesis, 3™ Edition, John Wiley & Sons, 1991. Altemnatively, other reactions
disclosed herein or known in the art will be recognized as having applicability for
preparing other compounds of the .various embodiments.

Reagents useful for synthesizing compounds may be obtained or prepared accordmg
20 totechniques known in the art.

Compounds of annula (I) may be synthesized by N-acyiation of aminobenzenes to
acid chlorides which can be derived from the carboxylic acid.

o 1.S0Cl, CH,Cl;
R! W ‘
L IZE
2
R A " N

carboxylic acid tranilast
25 precursor - - derivative

The route used to synthesise the carboxylic acid preéursors will depend on whether the
precursor is an O-, S-, C- or N-based derivative. S
. : 5
30 C-based: Carboxylic acid, ester and aldéhyde precursor syntheses are shown below.
The ester or aldehyde precursors produced can be readily converted to the



Compounds of Fornula (1V) may be synthesized by condensi ng

3- net hyl - 1Hqui noxal i n- 2-one, 2-nethyl -4H 3, 1- benzoxazi n-4-one or

. 2- met hylw@Henuismszol i n-4-one with a substituted benzal eempdrotomopvevi de
fused heterocyclic tranilast derivatives. The internedi ates can al so be
synt hesi zed as shown bel ow. WD 2011/ 047432PCT/ AU2010/ 001398  "NH2 . 1 .
(Ac0)2 CO2H 2. NH3 Bi oorg Med Chem 17(gly, 119-132, 2009. Acta Pol oni ae
Phar maceuti ca 60(4 275-27 3; .TsO epe, . Su bst

benzoxasol escorTBRIMING Etoad 3HA twne aendadh Ndoyss Bt el dgsinso
reaction of edsgedtiyelgs with 2 ani nophenol , 2-am not hi ophenol and

ophenyl enedi am ne, wi th 4-nmet hoxy- TEMPO radl cal as.the catalyst: 5 The
conmpounds of Formulae (1) to (IV)-and internedi at es in their’ synt hesi s can
be isolated froma r@action m xture usi®g st}n\dard wor k- up and purification

procedures. BOL.ta nt obeB@HesRD d ROQ mat ography
rc r ;gg8agr aph PLC, fl_gﬁmeghromato
ation etc. RO | Co(dppe)Cly/dppe RO '

(thin or thick I
Synth. Comm. 39 (3), 506-515, 2009 J. Org. Chem. 69 (14), 4781-4787, '2004.

etc.), recrygRos
" 1L.IDA RO CO,Et
G\A ZHsoL
CO, Et , RO

} Bioorg. Med. Chem. 12 (16), 43134336, 2004. -
- OH . N o)
NaBH4 RO . POCl, RO "
MeOH DMF O‘
. RO ~ _RO”
AgN03
- pd-C

Tet. Lett 46 (33), 5483-5486, 2005

10 O-based: Carboxylic acid, ester and aldehyde pfecursor syntheses are shown below. »
The ester or aldehyde precursors produced can be readily converted to the
. corresponding carboxylic acid using standard hydrolysis or oxidation reactions,

respectively.

o} .

: B CO,Me :

RO " UV RO ,
A K,CO3/DMF ' ‘mcone

RO OH 80°C RO o

: W02007/118137 page 180 :
15 Bioorg. Med. Chem. Lett. 18 (20), 5591-5593, 2008.




10 The present invention includes salts of the conpounds of Formulae (1) to
(I'V). The salts may serve as internediates in the purification of conpounds
or in thewprepauatsion of other, for exanple pharnmaceuti ealriavzemaeptoabl e,
acid addition salts, or they may be useful for identification,
characterisation or purification. The salts can exist in conjunction with
the acidic or basic portion of the nole@®y e and can exist as acid 15 '
addition, primary, secondary,gtertiary, or quatemary anmonium. al kal i

metal , or alkaline eak met all_ sal t g erally, acid addition salts are
prepared by the reacti%n KCi V\/iqgﬁn'ﬁmx%b B gg?Ph?ae (1) to (1V).
The al kali netal and %{ﬂ oﬁartrmgebaﬂqzosal t : neral ly prepared by
the reaction of the hydroxi de“formof the de8Pred mePal salt w th compounds

of Formulae (1) to (1V). 74 Acid additio s.are preferably the .
phar maceutical |y acceptabl e, ggﬁlhgf'aﬁ‘%é dﬁd@??‘%' %@Pt s with suitable acids,
such as those with inorganic acids, for exanple hydrochloric, hydrobromc,
nitric, sulphuric or phosphoric acids, or with organic acids, such as
organi ¢ carboxyl i cids, for exampfle, glycollic, maleic, hydroxymaleic,
fumaric, malic, B%t aric, QUi SalicylPs 'Q‘”@-aceB@ vbanzei eCOdt or gani ¢
sul phoni ¢, 2-hyd ox;?et hatie sul | i tel—u@%—s—u—l pho

napht hal ene- 2- pc aci RO"ThE pedsent EORVERY on roSo~Tnodlides esters of
t he conpounds of Fornulae (1) to (1V), such esters being for exanple
aliphatic esters such as al kyl est @etslLettT4g9)% $156+1358)R0a3he 10 conpounds of
Formulae (1) to (1V) may be pharmaceutically acceptable netabolically

| abil e esters. These are ester derivatives of conpounds of Fornmulae (I) to
(I'V) that are hydrolysed in vigo to afford the conpoumd  of Fornulae (I) to

(1'V) and a phar maceut i gall yackept abl go@l cohoro éscadp netabolically
| abil e esters include est f or med—w-th-a+ kanol i ch the al kanol
nmoi ety nmay be optional Ry bfjut ed PMFby an oup, for exanple

8 :
nmet hanol , et hanol, propanol and nethoxyet hano?. The conpounds of the
vari ous enbodi ments may be S 1 egbi on routes and synthesis
schenes a3 descri bed abo,ve,Pﬁg'%gﬁhﬁﬁgz%gg%%i (%dl?g's available in the art
using starting materials that are readily available. The person skilled in
the 20 art will recogni ¥ that the chem cal reactions described may be.

readi | y adapted prepgre a nunber of of conmpoupnds. For ex e, the
synt hesi s -of noné(g  THed ks ﬁgﬁm‘m‘;ég s%d by
modi fi cati ons apgar to those bEJ ed 2. o8Uhe art, e, propriately
protecting interR@ritig §Qtlps, by ¢ &zn'gi ng to ot herRQuitablJf reagents known
inthe art, or by making routine nodifications of reaction@5 conditions.
A list of suitable protecting groupgLleth46r423172329,208&si s can be found in
T.W Geene's Protective Goups in Organic Synthesis, 3rd Edition, John
Wley & Sons, 1991. Reagents useful for synthesizing conpounds nmay be

obt ai ned or [SrgsadcBstecsynthiises)ateoshowa lbelogw dbesenmethyl and ¢tbyl @ster precursors

10 - can be readily converted to the corresponding carboxylic acid in one step.

o -

ROI:E”\H 2 CoMe Romcoz'“e DMAP
' Ac,O -
~ DABCO |
. RO X N(CH,CH;OH); RO X |
X = Halogen X = Halogen

RO _CO,Me 22 RO - COzMe
| DMSO/H,0 m
RO X : RO s

J. Het. Chem. 45 (1), 235-249, 2008.




30 The anti-fibrotic effects of conpounds of Fornulae (1) to (IV) can be
tested using any of the following nethods: (i) In a renal cell line by
measur i ngwproltimessencor poration after transform ng growphTiAaRbOV00IB9S
stimulation; (ii) Matrix synthesis may be stinulated by platelet derived
growth factor 35(PDGF). Accordingly, mesangial cells incubated with PDGF
can be used to denonstrate proline incoiggoration, which is an indicator of
matri x synthesis and ther by a nodel for fibrosis; or 75 (iii)Matrix

synt hesi s may be mul at d by I|E‘§ten5| n IIC transform ng growth
factor beta (TGF 3%r ohl | ast s i ncubat ed

w th angi otensin II -p can be used poest rate proline
i ncor poration, whiROh 7§ afBindi cator of RAmt 17 x §%nt hesi s and thereby a
nodel for fibr05|s Brief Description of the Draw ngs Fi gure 1:

Average % inhibition of TG--13 sti rrul ated proli ne i ncor por ation by conpound
10 FT98 at 10pM 30pM arfeh I Qpteh( St STy 0 iGfhREbLI ti on of
TGF-13 stinulated proline rpatlon"by_C‘O‘eround ;

100pM (SEM . 15Fi gure ROAVET age “SH nhi biti on of ROG il at ed proline
i ncorporation by conmpound FT109 at | OpM ' 30pM and 100pM (SEI\/9

J. Het. Chem. 25 (3), 711-714, 1988 (French).
Synthesis (1), 56-58 1978.

0
cho * 'HS\/U\OMe

R . R! ' _ 1. oxalyl chloride, CH,Cl,
R2 E DMF, K,CO,3 R2 ~S 2. 2-aminobenzoate,

2. NaOH " NEty, CHCl,
o
S I':ll _ 2 M NaOH
CO,Me ; CO.H
R’ S 7= THF, MeOH 2
R?
' Q  Hs__COMe
RO H ~ RO
I T K,COyDMF mcosze
RO F 80°C RO S
5 WO02007/118137 page 204

; m-chloroperoxybenzonc acid

AcOH, MeCN, CHCl,




Figure 4: Average % inhibition of TG 13 stinulated proline incorporation
by conpound FT113 at 10pM 30pM and 100pM (SEM. 20 Figure 5: Average %

i nhi bi ti omoebi1fi@3p stinul ated proline incorporation bypconourwhoi3pd21 at
10pM 30pM and 100pM ( SEM . Figure 6: Average % inhibition of TG--13
stinmul ated proline incorporation by conpound 25 FT122 at 10pM 30pM and
100pM (SEM . Figure 7: Average % i nhi bi t87on of TG--p stinulated praline

i ncorporation by. reo und FT126 at 10pM 30pM apg_1 pM (SEM. 30 Figure
8: Average % inhibit @ Eb;Med stimulated prolin BHAd ON by
conpound FT128 at oLopNZ~36pM and 100pM (SEM . Fi gy verage % -
inhibition of TGF-p stinul ated probBgogigagsrgpor at1 on by d:@(rpound F1129 at
10pM 30pM and 100pM (SEM'. 35 76 FGeonan)1l: Average % inhibition of TG--6
stinmul ated proline incorporation by compound FT132 at 10pM 30pM and 100pM
(SEM. 5 An averagg)-%i_nhi bi tc'@o,a of greater- than e)OO%i ndi c {) cell stress
or death in figur 2 anpl es of mat eR s for use

with the conpounds e present |nvent| on will n Qg ovi-ded. In "
providing these eR&nmples,Sit is to,ke §§ 00dRPhat™ 103t he specific
nature of ‘the foll ow ng descrl ptlon |s no olimt theog%nerallty of 'the

above description. Exanples Experinmental
N-based: Ester syntheses are shown below. These methyl and ethyl ester precursors
“can be readily converted to the corresponding carboxylic acid in one step.

0 ' CO,Me R! NH,
-COZMe C'\/U\m ' | j©:
] ' 2 NHz

NH - NH R
2 NaHCO;, THF/H,0 : . .
o) sulfur, NaHCO;

Cl
o ' : 0

NW)LN/Q ~ 2MNaOH ﬁ/U\NQ
R1_©/NH H CoMe  THF,MeOH R‘AO/NH H CoH

R2 R2
MeO,C. ,.OMe :
Ol e

' Y—Cco,Me

RO NH, DIPEA. : RO u

J. Med. Chem. 51 (6), 1849-1860, 2008.

RO - Br__COM :
T I RN e
% K,CO4/DMF = =

RO NH, .. 2 agic RO” XX N

10 : ' W02005/030704 page 248



15 El ectrospray ionization (ESI) high resolution mass spectra (HRVMS) were
obt ai ned on a Finnigan hybrid LTQ FT nmass spectroneter (Therno El ectron
Corp.). Rwvoton/mugbear magnetic resonance ('H NVR) and pcotsanodaoopl ed
carbon nucl ear magnetic resonance. (13C NVR) spectra were obtained on Unity
400, | nnova 400 -or -l nnova 500 instrunents (Ml bourne, Australia) operating
at 400 or 500 WHz for 1F1 and at 100 or g 125 WMHz for 13C. All -signals. .
were referenced to solvent peaks (CDCL3:. 7.26 ppmfor 1H and 77.0 ppm for
13C, DMSO d6: 2.49 pwo.f )i and 39.}”\8 mfoko' 30). lInf E?rﬁg (IR) spectra
wer e obtained using a P nEl mer A9 ct FlMeNe spectfoneter with zinc
sel eni de/ di anond Uni Blﬁéapa(b;\ag, BMSICESSOL | tNHAg poi nts were
obt ai ned using a Reichert-Jung®hot suaa@esappaF‘Qt us an@OgMe corrected. -
Anal ytical thin 25 layer chromatography (TLC) was conducted on 2 nmthick
silica gel GF254. Conpounds.were vijsualised w thPpPoOBrjKjaDms of 20% w w
phosphonol ybdi ¢ acid in ethanol, 20% w w pot assi um per manganate i n water or
under WV (365 nm).  Flash chronmat ography was pﬁgformed Wi FB |‘h%rck Silica Gel
60. Petrol refers to the fraction boiling at 40- . Bt her reagents
were used as received. 30 WD 2011/047432PCT/ /Y 8 77 Synthesis of
Conpounds of Fornulae (I) to (IV) ] .
(E)-312- (3, 4- Di met hoxyphenyCQCet heny/ J-4H 1, 2, 4- benzot H? adi azi ne- 1, 1- di oxi de
(FT98) FT98 2- Ami nobenzenesul Tennatidd 40§, 01297189, 20024 nmol ) was added to a
suspensi on of (E)-3-(3,4-dinethox hega/(%)é cr;glé)ic acid (0.25 g, 1.2 mmol),
4 '
K

HBTU (0.55 g, 1.4 mmoRP q 0% 4. (5 mL) and the
reaction was 10 stirred t for‘@;cbymﬁ:xtramm, 4.8 mmol) in
MeCN (5 nL) was addedR&hd T heNPeaction was sRQred aiNo,t for 64 h. The
solution was acidified and the precipitate was col ljected by filtration. Hot
EtOH (15 nlL) was added to the crude product an i,se0l ved solid was
coll ected by hot filtration, providing (E)-3- b %H@E

[ 2- (3, 4- di met hoxyphenypet henyl] - 4H 1, 2, 4- benzot hi adi azi ne-1, 1- di oxi de (58
15 ngy, 14%, as a colourless crystalline soligh 1R 216- 2EIme 6H (5000 Mz,
DVSO-d6) 3.81 (s, 3H, OCH3), 3.83 (s, 3H, OCFB);‘ZJS\(@ J = 15.6 Hz,. 1H,
CH=CHCO), 7.05 (d, J5',6' = 8.0 Hz, iH H5) J5',6' = 8.0 Hz, 1H,

H6'), 7.31 (s, 1H 112'), 7.38 (d, J5,6 = 8.0z, 1M H5), 7.45 (t, J5.6 =
36,7 =80 Hz. 1H He), 7.68 (t, J 8, 1H 117), 7.80 (d,

. J6,7 = J7.8 = 8.0 Hz,
J7,6 =8.0 Hz, 1H, Hg), 7.82 (&t LsH48(15), 768 2004y cH=cHCO),  12.13 (s,
1H NH); 6c (125 Mz, DNBO- d6) .",»81"39-@5@5&%"“' -

Compounds of Formula (ll) may be synthesized by N-acylation of aminobenzenes with
5  acid chlorides which can be derived from the carboxylic acid.

" 1. SOClp, CH,Cl,

“TOH 2, pyridine,
1
: HsN R

R3

_ _ . tranilast
precursor derivative

carboxylic acid

~ Synthetic schemes to synthesize 5,6-heterocyclic carboxylic acid precursors are shown
10 - below: ’



55.6, 110.3, 111.8, 116.6,117.6,122.0, 122.7,123.3, 126.3,126.9, 133.0,
135.2, 142.2, 149.0, 151.1, 153.5; HRMS (ESI) cal cul ated for C17H16N204S
[ MtH] 345w02041/04f0und 345. 0900; vmax 756, 1134, 1263, 1Pt3A0kbHA0130600,
3024, 3117, 3163, 3200 crn-1. 25

(E)-2-(3, 4-D met hoxystytyl)-4H pyrido[ 2, 3-01,-3Joxazi n-4-one (FT102)

MeOCO2H ‘ » 69
. ‘ o]
: 0
1
. RS
R? 0 R CO,Et
v R2
Perkin Transactions 1, 3073-3079, 2001.
- . o
. H ' - HN
R N ~ Br” > COMe |
' mo morpholine 1 N
RO " g’Pha R CO,Et
(o] _ R2

Letters in Organié Chemistry 4, 56-57, 2006.

o ' CO,Et
R1 . R1 ' /
C[:NH - NBoc -
R2 ‘ : R2 : '
5 Synth. Comm. 31 (5), 741-748,2001. WO 2002/059108 page 292

Synthetic schemes to synthesize 6,6-heterocyclic carboxylic acid precursors are shown
below: ’ |

R~ NH, ClOC.__COsEt. R!
,'szij/y - KoCOj3, EtOH/H,0 Rzm

EtO,C

Y
P4O40 I toluene

R1

R2 | NH

CO,Et

10 ‘ Chemistry: A European Journal 10 (11), 2722-2731, 2004.



MeO 1. oxalyl chloride, CH2A 2 2. 3-am nonicotinic acid, pyridine FT102
78 A suspension of (E)-3-(3,4-dinmethoxyphenypacrylic acid (0.25 g, 1.2
mmol ) i n Wb2G1d4¢H2n) was treated with oxal yl chl ori depC@atoroioo13$s8
mmol ). The solution was stirred at it for 1 h and the sol vent was renoved
under reduced pressure to give the acid chloride as a yellow solid.
3-Am nonicotinic acid (0.25 5 g, 1.4 moyd was added to a solution of the
acid chloride (1.2 rrm)l) in pyriggne (2.0 nL).and the suspension was:
stirred at it for 7 d.Q9The scp,l,u\r)Qn was diluted With water and the

tr

precipitate was & 8ES on pr Bl - OFt LiBH,

di net hoxystyryl) - ri do[ZEB"‘c AbdtIneg] Oxazi neH(0016 0, TR ¥poms a
green-yel | ow solfd; mp! 228-231 C, 6.H (500 RV, T 50-d6) 3.81 (s, 3H, -
OCH3), 3.84 10 (s, 3H;, OCH3), 6.99 (d, J = 16.5 Hz, 1H, CH=CHCO), 7.02 (d,
J5',6' =8.0 Hz, 1H, Hp'), 7.37 He' ) . 749 (e OH, H2'),
7.55 (dd, J4,5 =R8.Q 5 ﬁ\/o.a, o'S ’C:qgl 1‘—'?5%*"”}‘1_{82 (o, J .5 Hz, 1H,
CH=CHCO), 7.47-(d, : n Kz, 1H, H6);
6¢c (125 MHz, ot' 5 6 55 27"":'1’93'0905111 6, 112R / l'g’ 123. 4, 127. 2,
137.3, 143. 0 149. 1, 151.3, 157.1, 15 157.5, 159.4, '160.1; HRMS (ESI)

cal cul ated for C17H16N204 [ M+H] 3%1 1026, found 311 1025; vmax 798, 1024,

1417, 1563, 1757, 2836, 2958 cm 1. )1%[,(;3Hammmthoa Kyryo: 4k benzog| {1
CAN .

, 3Joxazi n- 4- adePd @Y 202%)

3

NEt;, MeCN
2 t:laOH CO,Me
o 0 | -
R! ' 1 1. LiBH
OH 1800]2, CH2C|2 R N/\COZEt : 4
, : 2. pyridine, H 2.1BX
R ' HzN/\COzMe R? !
O
R1 . .
/\CHO 1. PhaP=CHCO,Et NH
2. Pd(OAC),, PPhy, EtN g2
' CO,Et

'CemMedChem 1 (7), 710-714, 2006.

Compounds of Formula (lll) may be sy;\thesized by ‘N-acylation of commercially
available aryl amines/amides to the corresponding cinnamoyl chioride, derived from the

cinnamic acid:

.0 ' o)
R U 1. SOCl,, CH,Cl; ]! \
TOH - - L
. base, :
R2 ' R27N A
o (DS
: , A _ :

10 '

A list of cdmmercially available precursors and their corresponding CAS numbers is

shown below. Each of these can be N-acylated by reacting with a corresponding
cinnamoyl chloride.



CO2H Anthranilic acid (300 g, 2.08 nol) was added to a sol ution of
Meldrumls acid (272 g, 1.98 nol) in toluene (2.0 L). The reaction flask was
fitted wiwb2a11Paa3s2 Stark apparatus and the suspensi on was/Aweatoadidoe refl ux
for 3 h. The 25 suspension was cooled, filtered, washed with tol uene and
dried. 2- ' [(Carboxyacetyl)am no]benzoic acid (381 g, 86% was obtained as
a colourless solid; np 171- 173 oc; pH (590 MHz, DVMBO-d6) 3.45 (br s, 2H,
CH2), 7.16.(t, J3,4 - J4,5 =8.0 Hz, 1H H4), 7.59 (td, J4,5 = J5,6' = 8.0,
J3,5 = 1.5%Hz, 1H, H5), 7. 97 (dd J3 4 = 8.0, J3,5 = 1 5 Hz, 1H,.1:13),

8.44 (d,.J5,6 = 8 . 1H, . 83 (b 1H,
CO2H), 13.57 (br H Cop (1 50 17 o, . 3,
123.1, 131.2, 140.HN. 164. 9, 1B, 16 vna
1544, 1684, 17120 '53, 294 WO 041/ 0474 l / 001398
79 (E)-213- (3 4-Di Pet hox herﬂéo 1- oxo -2 propeny/ Jani noi b z aci d

-9 98-74-8 30576 ©' 48638

(tranilast).

H}{? H:;? H(r:;? .H Q HNQ HNQ

':)rs | O/>rNH‘ )eNH

S
59-48-4 - 934-34-9 . 615-16-7 149-304 2382-96-9 583-39-1
HN HN HN HN" £ | . HN” ;
. N\
"o N0 oo ‘ SN0 GPNANH

4295-36-7 529-37-3 118-48-9 491-36-1 59564-59-9

Nelwel mﬂ? polwe

o)\/o S o o)\,s SJ\/S

5466-88-6 14183-51-8 3597-63-5 5325-20-2 22191-30-6

5735-63-7 3080-99-7  635-46-1 3476-89-9

.‘ Compounds of Formula (V) may be synthesized by condensing 3-methyl-1H-
quinoxalin-2-one, 2-methyl-4H-3,1-benzoxazin-4-one or.2-methyl-3H-quinazolin-4-one

- with a substituted bénzaldehyde to provide fused heteroé:yclic tranilast derivatives. The
_intermediates can also be synthesized as shown below: )

10 -



MeOpi peri di ne, tolueneMeO 5 Piperidine (0.96 niL, 9.7 mvol) was added to a
suspensi on of 3, 4- di net hoxybenzal dehyde (1.6 g, 9.7 mmol) and
2- [ (car bowpaosatosh4zam no] benzoic acid (1.9 g, 8.6 mmvl) ipoTtA20BMB1398. 0 nl) .

The reaction
reflux for 4
filtered and

flask was fitted with a Dean-Stark apparatus and heated to
h, then cooled to rt and the 10 resulting suspension was
washed with toluene. The pipgridiniumsalt was dissolved in

MeOH (5.0 nlL) and water (2.0 m) at 40 ¢ and the solution was aC| dified

with concentrated HCl . q’he pr eci p| tate v%‘rg?%d provi dbngN
a

206 C, 15 5H
6.79 (d, J =

(s, 1H H2"),.

(B)-2-1[3-(3, 4 dllmtzho ny]d 1Nox - 2- propenyl | am no] benzoi
(tranilast) ( 749 ay yR& alTi ne s@' d: 2 C lit. 2
AE!NBOdG | Jipera@ ) , | ooHB)
15. 5 , 1H, CH=CH 99 (d, J5', 6 R2S8 Hz, 1H, H5'),
7.16 (t, J3,4.= J4,5 = 7.9 Hz, 031%&)0 7.25 (d, 85Hz 1H, H6'), 7.38
7.56 (d, J = 1BloBcuna,5 @fBe4@3QAAD), 7.61 (t. J4.5 = J5,6 =
7.9 Hz, 1H, H5), 8.00 (d, J3,4 = 7.9 Hz, 1H, H3),~ 8.62 (d, J5,6 = 7.9 Hz,

1H, H6), 11.30 (s, 1H, NH), 13.61 (br s, 1H, 20 CO2H).
(E)-2-(3, 4- D net hoxystyry0-4H benzol dl,]‘,,l 310X8ﬁ6n 4-one (FT106) O FT106
25 A solution of of

(E) - 24] 3- (3
1.5 mol) in
h. The reacti

Y oxy( nyl) - 2- 1 nyI ] am noj ben20|oc (0. 5 0,
@ ic a ed for 3
O W, 400l ed t thTsOHetguenel ng ensi on'vias di | ut ed

wth water. The suspen5| on vvaséag_%_léed at rt for g2 nd the precipitate
WO 2011/ 047432PCT/ AU2010/ 00139

10

Journal of Agricultural and Food Chemistry 51 (3), 594-600, 2003.

A o]
R! N

C[NHz 1. (AcO), _ in) Jt@
~Co,H 2.NH; NHa NaOAc, AcOH

1 769-24-0

. Bioorg Med Chem 17 (1), 119-132, 20089.
Acta Poloniae Pharmaceutica 60 (4), 275-279, 2003.

Substituted benzoxazoles, benzothiazoles, and benzimidazoles can be obtained by
reaction of aldehydes .= with 2-aminophenol, 2-aminothiophenol and o-
phenylenediamine, with 4-methoxy-TEMPO radical as the catalyst:



80 was collected by filtration, providing

(E)-2-(3, 4-di net hoxystyryl)-4Hbenzo[d] [ 1, 3] oxazin-4-one (0.41 g, 88 % as a
yel | ow cryetalvi4ms2sol id; np 175- 179 C, ail (500 MHz, PNBAUZeN/@1BE (s,
3H, OCH3), 3.85 (s, 3H OCH3), 6.94 (d, J = 16.0 Hz, 1H, .CH=CHCO, 7.02
(d, J6.,6. =8.0 Hz, 1H, H5'), 7.35 (dd, 5 = 8.0, J2,6=1.5 Hz, 1H, H6'),
7.47 (d, J2,6' = 1.5 Hz, 1H H2'), 7.58 38, J3,4 = J4,5 8.0 Hz, 1H H4),
7.61 (d, 4 = 8.0 Hz, 1H, H3), 7.73 (d, J = 16.0 Hz, 1HRG:I—|:CHC9]_,O792(t
J4,5 = j5,6 = 80Hz 1H, H5)812(d J56-—80Hzl ; ac (125
MHz, DMSO- d6) 0”55 6, EH%Eg L1l 122.9, 1 g 27.4, 128.0,
128.0, 128.1, .8, 14 O/E—Me_57 10
(ESI) calculate fUH2018F1m5¢mT‘fQH+H]4 3 foundHB/lBudl@Z&uOKm 1020,
1254, 1515, 163d0,Me/55, 2835, 2940 cm 1. co Me

(E) - 2- (3- Met hoxy- 4- pr opar gyl oxystyryl) 4H benzol d111, 3Joxazi n- 4-one (FT107)
MeOCHO ~ Propargyl brom de m, 80%wv, 1.97 nol) Was added_to a :

suspension of vanillin ( 1 64 nol) and pot assi um carb 681 g,
4.93 nol) in NeCN 20 (2. he suspamnéom was feated to rjef B for 6 h

and t he sol ve TR SOV N und@wgedp%éssur r et and the
aqueous phase tract ed with Et0AC ed vmth bri ne ané dri ed.
The solvent wd¥ rénoved under reduced: pressure toRgl Ve 3 met hoxy- 4-

propar gyl oxybenzal dehyde (302 g, 97% as yellow crystalline soI | d; - 95 G

25 ati (400 Mz, CDC13)256(t J,:25Hz 1H, Ca-CH), 3.95

oCH3), 4.86 (d, J = 2.5 ,2H 7.14 (d, J5,6 = 6.8 @
7.44 (d, 12, 6RL _ing = CHQ 747 ogdynenuse—es 46 £ 1
H6) , 987(s @u ) ac( 7.4, 1094
112.5, 126.3,R33099, 150.0, 1 1NH190 9: ﬁﬁ@@’ ES cuI ated for
C11F11003 [ MtHr, 191.0703 found 191.0706; 30 wt. 6 1130, 4309, 1586,

1677, 2119, .2845’ 2932’ 326%9@13mlntEd47(48) 9330-9333, 2008.

R1D/\/CHO+ XH oy, 1.0y, xylene _
R2 : ‘ NH, 4-OMe-TEMPO COzH
EOMe 2. NaOH

' 2 ' X=0,S, NH

5 The compounds of Formulae (I) to (IV) and intermediates in their synthesis can be .
isolated 1“rom a reaction mixthré using standard work-up and purification procedures.
Suitable procedures include solvent extraction, chromatography (thin or thick layer
chromatography, HPLC,‘ flash chromatography, MPLC, etc.), recrystallisation etc.

10 The present invention includes salts of the compounds of Formulae (I) to (IV). The
~ salts may serve as intermediates in the purification of compounds or in the preparation

of other, for example pharmaceutically accepiable, acid addition salts, or they may be
useful for identification, characterisation or purification. The salts can exist in
conjunction with the acidic or basic portion of the molecule and can exist as acid

15 addition, primary, secondary, tertiary, or quaternary ammonium, alkali metal, or alkaline
earth metal salts. Generally, acid addition salts are prepared by the reaction of an acid
with compounds of Formulae (1) to (IV). The alkali metal and alkaline- earth metal salts -
are geherally prepared by the reaction of the  hydroxide form of the desired metal salt
with compounds of Formulae (1) to (IV). - |

20



WO 2011/ 047432PCT/ AU2010/ 001398 81

(E)-2413- (3- Met hoxy- 4- propar gyl oxyphenyl) - 1- oxo- 2- prupenygan no] benzoi c
aci d HO2GybAd IMad@GRIOCO2HVEOD pi peri di ne, tol uene Piperi dipog/Aukbi/ovi3os1l. 59
nol ) was added to a suspension. of -3-nmethoxy-4- 5 propargyl oxybenzal dehyde
(302 g, 1.59 nol) and 2- Rcarboxyacefyl)amni noj benzoic acid (322 g, 1.44
mol) in toluene (1.5 L). The.reaction flgagk was fitted with a Dean-Stark

appar at i . | ' d
7 and the g Bldor e e Bssérdhy e PhalmacliichdopBibil orl B3P b ©
pi peri di ni umwswlth/agltajlleswwwm as thiose-with inorganic aﬂﬂ? {onexample hygroghloy C

and t he sol ut a f
filtered and r’t)ﬁg) b\(‘:@ﬁi ﬁMy gh%qu%éprpggﬁgﬁgﬁeﬁeﬁpgﬁ gm %ﬂrﬁispﬁg 8 195
ari

filtered and %a%rmeearm i adids.dor ramnle, glysellic meplgic:) hydigxgmaleic, ¢, malic,

(13- met hoxys 4-taRsHeaT it OMEJ{”@B,Y a)acéromnzo.@r le%FQéln]caHﬂllﬂﬁbﬁiB? NZAydioxyethdné 309
g, 61% as a yellow crysta ne solid; 03 G c}-EH (400 MHz, -DVBO d6)
15 3.59 (t, Joulphenig, e"‘iPrs“ °"@$-|)°’"§P 'g;??’?' siiphonsagd. 4 g4 (d, 9 = 2 4
Hz, 2H, OCH2), 6.81 (d, J=156Hz 1H, CH=CHCO), 7.05 (d,= 8.4 Hz,

H5 7. 16 ty, J3.4 = 0 7
74l (3 Tk ThEesent ygnion aitt nchldes Bhers!ohie EpfiBodrfisicl FAmYAK 1 811 > )
J5,5 = 8. O stucli ldsterdbbheing3 fod @xdraple aliphttic eStets such a$ldlkyH3sters8 . The eSteérs deIhG =

210,51 pobal s Wiy sty o e 2

122 2, 122.7, lab.n@sssters 1§nes9 arqssteodenyatyee of m@ndqnfacgmumgl)@(lmatlare

169.5; HRVE (1EStdysed! G iiglo | fforF2Hel £ ol i 4r skl 19, 1d Q) aR@2a 1167

vmax 755, 101 '5% y 1253, 1502, 1582, ES? 3278, . éﬁ QW)
pharmaceu’tlcally acceptable alcohol. Examples of metabollcally Iabue esters mclude
esters formed with alkanols in which the alkanol moiety may be optionally substituted

15 by an alkoxy group, for example methanol, ethanol, propanol and methoxyethanol.

The compounds of the various embodiments may be prepared using' the reaction
routes and synthesis schemes as described above, employing the techniques available
in the art using starting materials that are readily available. The person skilled in the

20 art will recognise that the chemical reactions described may be readily adapted to -
prepare a number of other compounds. For example, the synthesis of non-exemplified
compounds may be successfully performed by modifications apparent to those skilled
in the art, e.g. by appropriately protecting interfering grdups, by changing to other
suitable reagents known in the art, or by making routine modifications of reaction

25  conditions. A list of suitable protecting groups in organic synthesis can be found in
T.W. Greene's Protective Groups in Organic Synthesis-, 3™ Edition, John Wiley & Sons,
1991. Reagents useful for synthesizing compounds may be obtained or prepared -
according to techniques known in the art. | |

30 The anti-fibrotic effects of compounds of Formulae (l) to (IV) can be tested using any of
the following methods: ) ‘
(i) In a renal cell line by measuring proline incorporation after transforming
growth factor-B stimulation; ' '
(i) Matrix synthesis ‘may be stimulated by platelet derived growth factor
35 (PDGF). Accordingly, mesangial cells incubated with PDGF can be used to
demonstrate proline incorporation, which is an indicator of mairix synthesis
and thereby a model for fibrosis; or



25 (E)-2-(3-Methoxy-4-pnapar gyl oxystyry0-4H benzol df 1 , Noxazi n-4-one
(FT107) A solution of of (E)-213-(3-nethoxy-4-propargyl oxyphenyl)-1-oxo-2-
pr openyl iwoionjdaesszoi ¢ acid (0.5 g, 1.4 mol) in aceticpamnudoioe1308 n)
was 5 heated to reflux and stirred for 3 h. The reaction was cooled to it
and the resulting suspension was diluted with water. The suspensi on was
stirred at rt for 1 h and the precipitatggwas collected by filtration,

d E)- 2. th
D oons o) TR SYfosis may deostimuiated, by beth apaptensin o sransteming o, | .,
crystalline soli d ngmwmﬂabm yta 1@BFH00 AcebrdinglyS@edtatal3 cargia¢ nfibrdbtasts

C.-7CH), 10 3.85 (s,;

1H, OHCHCO) .. 7.07 éﬁ: W angibt%%ﬁzﬁ"i HFW Qez %ﬁ?ﬁ”é"%e Q,FaHQ H6' ),
7.49 (s, 1H H2'), wnmmttom high:is gny inglicatog obmpirix synthesigiand the@@yednm 4 =
8.0 Hz, 1 H3), 7.7Rrfiglosid = 16.0 Hz, 1H CH=CHOO), 7.91 (t, J4,5 = J56 =
8.0 Hz, 1H, H5). 8.11 (d, 'J5,6,= 8.0 Hz, 1H, H6): 6C (125 Mz, DIVISOd6)
55.7, 55.9, 78.5, 79.0, 110.8, 113.6, 15 117.0, 117.2, 122.3, 126.5, 128.0,

128. 1, 128. 3,BrbBbesoripichlofihe Divinhs 148. 5, 149.4, 157.2, 158.8; HRVS (ESI)
cal cul ated for C20HL5NO4 [ MrH 334. 1074, found 334.1074; vm 970, 1136,
1270, 1471, 1743, 2135, 3268 .cm 1.

(B)-2-(3, 4-Bi Hélﬂ‘éﬁl!ﬁrﬁ@@mﬁmhﬂﬁﬁ wv@pﬁ&uﬁem stlirik, iRdopparation- by- conedo(ihd 108)

ggi d(E) élogefﬁﬁpﬁi% %L@gﬁg%?{j@@m%gwl) 1- oxo- 2- pr openyl ] am nopenzm c

Figure_ 2: Average % inhibition of TGF-f stimulated proline incorporation by compound
FT108 at 10uM, 30uM and 100uM (SEM).

15  Figure 3: Average % inhibition of TGF-B stimulated proline incorporation by compound
FT109 at 10puM, 30uM and 100pM (SEM).

Figure 4: Average % inhibition of TGF-p stimulated proline incorporation by compound
FT113 at 10puM, 30uM and 100uM-(SEM).
20 | o |
Figure 5 Average % inhibition of TGF- stimulated proline incorporation by compdund
 FT121 at 10uM, 30uM and 100uM (SEM).

- Figure 6: Average % inhibition of TGF-B stlmulated proline incorporation by compound
25 . FT122 at 10uM, 30pM and 100puM (SEM). ‘

Figure 7: Average % inhibition of TGF- stimulated proline incorporation by compound
FT126 at 10puM, 30puM and 100puM (SEM). |

30  Figure 8: Average % inhibition of TGF-B stimulated proline incorporation by compound
FT128 at 10uM, 30uM and 100uM (SEM).

Figure 9: Average % inhibition of TGF-3 stimulated proline incorporation by combpund

FT129 at 10puM, 30uM and 100uM (SEM).

35 :
Figure 10: Average % inhibition of TGF-8 stimulated proline incorporation by cbmpound
FT130 at 10uM, 30uM and 100uM (SEM). : |



Pi peridine (100 pL, 1.01 mvol) . was added to a suspension of 3,4- 25

bi s(di fl uoronmet hoxy) benzal dehyde ' (240 ng, 1.01 mmol) and 2-

[ (car boxywmoebylgsasseno] benzoi ¢ acid (204 ng, 092 nmol) i rcrAwzen@o{ds0 nl).
The reaction flask was fitted with a Dean-Stark apparatus and heated to
reflux 83 for 30 min. The reaction was then cooled to rt and the resul ting
suspension was filtered and washed with gl uene. The piperidiniumsalt was
di ssolved in MeOH (5 nlL) and water (2 nlL) and the solution was acidified

wi th 50% aqueous AcOH The crude product was collected by filtration and
recrystal | i sdigure ot Avetiigeiainbibjtiohiof TEF fktiamuthtedbrblire inedrporationctiyezompourd f or d

(E)-24[3, 4- 1- 2- I b d
(oo my 710 TASE ol IR OBRRIREDBATIEN, 007 & Pr"ish. 165 ¢ ot (400 e,
DI\/SOd6)696(d J=15.6 Hz, 1H, CH=CHCO, 718(t J3,4 == 8.0 Hz, 1H, -

7.27g(t Qggﬁ% d, J
_ 15 6 H25( ﬁﬁveéé:%%@_ﬁ@ )e’r tt%ﬂ?ﬂgoiﬁqggc%eé)i%ﬂz%reﬁbr Jléaﬂ') ||ng§ur@§ 5 d, 8’ (d.
|26:16l6230d§-| H2'), 7.68 (dd, J5.,6' 801J2:16Hz 1H, H6)
8.00 (d, J3,4 = 8.0 Hz, 1H, H3), 869(d J56 = 8.0 Hz, 1H, H6) 1135(s
1

HONH), 1386 (br s, 1H COZH) ; 100 Mz, DNBOuS% 116.3 (t, J=
Hz), 116.5 (tExamplessef Hfﬁe"a'iﬁndbmel s 1for {i5@) with thepcghpoyinds of ‘E%"'%senize 7,

131.1, 132. 8nnvbﬁﬁor9wnlllw3&b’é r&wﬁ&bdﬁn ﬁtﬂ\hdiﬁ tHd_seMQmﬁles 168 t&be Lh@erstoodREE
(ESI) cal @ul e &, C18H1 6 EM Hr 398. 0646, faund 398. Qt? f2 viex. 1034,
1217, 151 il@% eciigggture g ef Wing gription is no to limit the generality of the above

(E)-2 (3, 4- Bld@édlptnbmororret hoxy)stryl) 4H benzoftl ffl, Noxazi n-4-one (FT108)
Asol uti onof of (E) - 2[[.3, 4- bi s(di fl uor onet hoxy) pheny1) - 1- ox0- 2-

propenyl Jam no] benzoic acid (0.5 g, 1.2 mmol) in acetic anhydride (3 nli)
was heated t Examplesx and stirred for 3 h. The reaction was cooled to rt and

the Experimental

15  Electrospray ionization (ESI) high resolution mass spectra (HRMS) were obtained on a
Finnigan hybrid LTQ-FT mass spectrometer (Thermo Electron Corp.). Proton nuclear
magnetic resonance ("H NMR) and proton decoupled carbon nuclear magnetib '
resonance (**C NMR) spectra were obtained on Unity 400, Innova 400 or Innova 500

~ instruments (Melbourne, Australia) operating at 400 or 500 MHz for 'H and at 100 or

20 125 MHz for *C. All signals were referenced to solvent peaks (CDCl,:.7.26 ppm for 'H
and 77.0 ppm for '*C; DMSO-ds’ 2.49 ppm for 'H and 39.5 ppm for °C). Infrared (IR)
spectra were obtained using a PerkinElmer Spectrum One FT-IR spectrometer with
zinc selenide/diamond Universal ATR Sampling Accessory. Melting points were
obtained using a Reichert-Jung hot stége a‘pparétus and are corrected. Analytical thin

25 layer chromatography (TLC) was conducted on 2 mm thick silica gel GFas.
Compounds were visualised with solutions of 20% w/w phosphomolybdic acid in
ethanol, 20% w/w potassium permanganate in water or undér UV (365 nm). Flash
chromatography was performed with Merck Silica Gel 60. Petrol refers to the fraction
boiling at 40-60 °C. All other reagents were used as received.

30



25 resulting suspension was diluted wwth water. The suspension was stirred
at rt for 1 h and the precipitate was collected by filtration, providing
(E) - 2- (3,0 2bi1sadisk| uor omet hoxy) styryl) - 4H benzo[ d] [ 1, 3toxadizoribocde (0. 41
g, 86 %9 as a colourless crystalline solid; nmp 113-115 C;, OH (500 MHz,
DVMSO-d6) 7.07 (d, J = 16.0 Hz, 1H, ‘CH=CHCO), 7.29 (t, J = 74 Hz, 1H,

OCHF2), 7.28 (t, 8.0 Hz, 1H, H5'), 7.60

74 Hz, 301H OCHF2) 777. 39 (d,
Hz 7.

(t, 33,4 = J3,4 = 8.0 Hz, 1H, H3), 7.75
(d, J5,6' = ; 6.0 Hz, 1H, CHECHCO), 7.87 (s,
1H,_H2,7 4,6 = J6.6 = 8.0 Hz, 1H, H5), B8.12 (d, 15,6 = 8.0 Hz,

2 (t, J
I06. 6 118 9]*%?9%3 RSl Dy ot 5753 t %"Wﬁa&? Y™ 1),

139.0, 141.2,(FY98) 0, 146.5, 156.5, 158.7; HRMS (ESI) calculated for
C18H11F4NO4 [MrHr 382. 0697, found 382.0696 vimax 969, 1042, 1087, 1123,

1279, 1383, 1472, 1595, 1747 cm 1.HNOS ~\‘§/ :
(E) - 2- (4- Acet oxy- 3- met hoxyst yry0- 4H benll 3Joxazi n- 4-one N'F 1@“
(E) - 2- 0- (4- Hydvie® N1OOsBheny 0- 1-HaNO-"2< pr openydaiRQpe %e
Pi peridine (0.50 5.1 nmmol ) suspensi of 4- hpdr oxy- 3-
met hoxybemzal dg 0.77 g, 5.1 2- [ ( carup tyl ).am no] benzoi c
acid (1.0 g, 45mm|) |ntoluene(50m_) The reaction flas s fitted
with a Dean-Stark apparatus and heated to 'reflux for 3 h, then cooled to rt

gpgeﬁ |h§| :ﬁ l# 2-AnfinsbETzBRES MONARHTdE (0.25 G0 PRFnOIPWES Gdded o aduspansior o8
(E)-3-(3,4-dimethoxyphenyl)acrylic acid (0.25 g, 1.2 mmol), HBTU (0.55 g, 1.4
mmol) and NEt; (0.67 mL, 4.8 mmol) in MeCN (5§ mL) and the reaction was

10 stirred at rt for 16 h. Extra NEt; (0.67 mL., 4.8 mmol) in MeCN (5 mL) was added -
and the reaction was stirred at rt for 64 h. The solution was acidified and the
. precipitate was collected by filtration. Hot EtOH (15 mL) was added to the crude
product and the undlssolved solid was collected by hot filtration, providing (E)-3-
[2-(3,4-dimethoxyphenyl)ethenyl]-4H-1,2,4-benzothiadiazine-1,1-dioxide (58
15  mg, 14%) as a colourless cryStaIIine solid; mp 276-279 °C; oy (500 MHz,
DMSO-d¢;)~ 3.81 (s, 3H, OCHs), 3.83 (s, 3H, OCHs), 6.75 (d, J = 15.6 Hz, 1H,
CH=CHCO), 7.05 (d, Js¢ = 8.0 Hz, 1H, H5'), 7.29 (d, Js ¢ = 8.0 Hz, 1H, HE"),
7.31 (s, 1H, H2'), 7.38 (d, Js6 = 8.0 Hz, 1H, H5), 7.45 (t, Js¢ = Js7 = 8.0 Hz, 1H,
H6), 7.68 (t, Js7 = Jrs = 8.0 Hz, 1H, H7), 7.80 (d, J7 s = 8.0 Hz, 1H, H8), 7.82 (d,
20 J=15.6 Hz, 1H, CH=CHCO), 12.13 (s, 1H, NH); 8¢ (125 MHz, DMSO-dg) 55.4,
55.6, 110.3, 111'.8, 116.6, 117.6, 122.0, 122.7, 123.3, 126.3, 126.9, 133.0,
135.2, 142.2, 149.0, 151.1, 153.5; HRMS (ESI) calculated for C17H1N204S
[M+H] 345.0904, found 345.0900; Vmax 756, 1134, 1263 1513, 1568, 1600,
3024, 3117, 3163, 3200 cm™

25
(E)-2-(3,4-Dimethoxystyryl)-4H-pyrido[2, 3-d][1,3]Joxazin-4-one (FT102)

1. oxalyl chioride, CH,Cl, 0

X
MeO X COH : "~ MeO NN 'N/
UV . 2. 3-aminonicotinic acid, pyridine
MeO ’ : MeO




20 salt was dissolved in MeOH (12.0 nL) and water (12.0 nL) at 40 C and the
solution was acidified with concentrated HCI. The precipitate was filtered,
provi di ngvOBp112Af432( 4- hydr oxy- 3- met hoxyphenyl) - 1- 0x0- 2- PCT/AU2010/001398
propenyl Jam no] benzoic acid (1.1 g, 78% as a yellow crystalline solid; np
207.5-208.5 C, lit.5 230-233 C, ki (500 MHz, DIVBOdG) 3.83 (s, 3H, OCHS)

25 6.71 (d, J= 15.5 Hz, 1H, CH:CHCO 68@d J6, 6. 8.5 Hz, 1H, H5")

738 (40 = Waspddnffer i.éﬁa-@%ﬁ'm?@?eéé"ﬂ%%fvﬁg w525 &E‘én&%* 70

(td, Ja. 5 15 GH3CI3. (8, mL3, Was- tafed-awithl bixaly chiofde 0(0(41H L1348 mrBol}), Tae 5 =
2.0 Hz, 1H  H6 11. 27

6,z 8 9. 57 1H .
(o) TH N 1y SOlutionWas sfimed syt Toro! By the Savawat Jomais e eSS 205
85 (E)-2-(4- _Amekm@gmtn@wuhwmeé&doww Q&Ifd133ﬂmmidbtlﬂlcca"bﬁi (0:2509) O
FT109 Asol utionof of (E)- 24[3 - hy droxtyq;‘ met hox -0X0-2- 5

propeny! | i rid] béMmmek was; ({eg tg 3gs°|*_{ ofhthe)aci c'?ﬁl@@%? (:1 ame&) i eyrding )
was heated t O(Zr@HLZéH?ﬂﬂe%tu%bw s%tﬂ?redTél% "fcﬁ'aPH' PRe WiutibA U diited t and

the resulting suspension was th water. The suspension was stirred
at it for 1 hwithwatercand #he pramltatemsmllee@dew ﬁlyratlon tpreNidiog, (B)r 3«84+ ng

() 2- (4 acet Gieaso RHIPAMSHEYR)3 4l 30 bhe 067G 2190088 o Greh- o ©7

~ yellow solid; mp 228-231 °C; &4 (500 MHz, DMSO- -dg) 3.81 (s, 3H, OCHS), 3.84

10 (s, 3H, OCHs), 6.99 (d, J = 16.5 Hz, 1H, CH=CHCO), 7.02 (d, Js¢ = 8.0 Hz,

1H, H5'), 7.37 (d, Js ¢ = 8.0 Hz, 1H, HE'), 7.49 (s,‘1H, H2'), 7.55 (dd, Jas5 = 8.0,

Jsg = 4.0 Hz, 1H, H5), 7.82 (d, J = 16.5 Hz, 1H, CH=CHCO), 7.47 (d, J+s = 8.0

Hz, 1H, H4), 8.95 (d, Jss = 4.0 Hz, 1H, HB); dc (125 MHz, DMSO-ds) 55.6, 55.7,

110.5, 111.6, 112.9, 116.5, 123.4, 127.2, 137.3, 143.0, 149.1, 151.3, 1571,

15 157.5, 159.4, 160.1; HRMS (ESI) calculated for C47H1sN2O4 [M+H]* 311.1026,

found 311.1025; vmax 798, 1024, 1417, 1563, 1757, 2836, 2958 cm™.
(E)-2-(3,4-Dimethoxystyryl)-4H-benzo[d][1,3Joxazin-4-one (FT106)

20 2-[(Carboxyacetyl)amino]benzoic acid

Hozc\/loj\N/Q
M Com

Anthranilic acid (300 g, 2.08 mol) was added to a solution of Meldrum'’s acid
(272 g, 1.98 mol) in toluene (2.0 L). The reaction flask was fitted with a Dean-
Stark apparatus and the suspension was heated to reflux fdr 3 h. The
25 suspension was cooled, filtered, washed W|th toluene and dned 2-
" [(Carboxyacetyl)amino]benzoic acid (381 g, 86%) was obtained as a colourless
solid; mp 171-173 °C; &4 (500 MHz, DMSO-ds) 3.45 (br s, 2H, CH), 7.16 (1, Ja 4
= Jgs = 8.0 Hz, 1H, H4), 7.59 (td, Jas = Jss-= 8.0, J35 = 1.5 Hz, 1H, H5), 7.97
(dd, J34 = 8.0, J35 = 1.5 Hz, 1H, H3), 8.44 (d, Js¢ = 8.0 Hz, 1H, H6), 11.27 (s,

30 1H, NAH), 12.83 (brs 1H, COH), 13.57 (br s, 1H, CO:H)' 8¢ (125 MHz, DMSO-
ds) 45.0, 1170 120.3, 123.1, 131.2, 134.1, 140.4, 164.9, 169.1, 169.3; Vmax

760, 1234, 1385, 1544, 1684, 1712, 2653, 2964 3119 cm™



10 solid; np 185-186 C;, aH (400 MHz, DMSO d6) 2.63 (s, 3H, COCH3), 3.85 (s,
3H, OCH3), 7.08 (d, J = 16.0 Hz, 1H, CH=CHCO), 7.17 (d, = 8.0 Hz, 1H, H5"),
7.38 (d, Wb'zoﬁ'/04¢438.0, 1H,, H6'), 7.59 (t, J3,4 = J4,5 PpCAV2b/00i3ds H4) ,
7.61 (d, J3,4 = 8.0 Hz, 1H H3), 7.63 (s, 1H H2'), 7.76 (d, J = 16.0 Hz,*
1H, CH=CHCO), 15 cal cuI ated for CL6H16N0O6 [ M+H 338.1023, found 338.1023;
vmax 1197, 1214, 1593, 1635, 1748 cml. 29

(E) - 2- (3- Acet oxy- 4- met hoxysl yty1) - 4H benzol .df f 1, 3loxazi n- 4- one (FT110)

(E) - 243- (3- Hydr oxy- 4- met hoxypheny0- 1- oxo- 2- propenyl Jani ncl benzoic acid

25 Pi peridine (QE)ZB—[[&(;? @D&naﬂnkyphmbaddm}zpmpewapmzﬂbmzm addhydr oxy- 4-
nmet hoxybenzal de? 5%8 39 g, 2.5 nrhol) and _

2-[ (car boxyac. e g no] benzoi.c aC|d (0 50 g, 222 mol) .in tol uene (5.0
m.). The reaction flask was fitted w an- St ark apparatus and heat ed
to reflux for 3 h; then cool eg’ote\zﬁg e 86 resulting suspension was
filtered and vvashed wi th toluend ridiniuM salt vvasOdl ved in
MeOH (5.0 nmL) ® e/CH®. 0 nL) at 48 Cc@gql t hemesm| a@fied

Wi th concentrated The-p#ea—p#t-at-e-wa—s—f-—i—l—-ter ed,

(E) - 2- [ [ 3- ( 3- hyg - met hoxy phipstidibp-tdiuens0- 2- SudasrOpeny| | ami no] B&¥Hoi ¢
acid (0.53 g, 76% as a yellow crystalline solid; np 215-216 C, lit.5
219-222 C9 OH (500 MHz, DVSO-d6) 3.81 (s, 3H, OCHS) 6.59 (d, J = 15.5 Hz,
ﬁg )CH;CTgO% tPlﬁgrgtﬁrAéd(o 96" nft, 978 rﬁn{b'?) M)é&d_éd) to(7 al%ugpéﬁsléﬁﬂ o?"h 4H2
CH=CHCO) ,. 7. wnettmxybenaldehyge 615 ®. 907 nrmaol5 and 2 lscarboxygqetyngymnq]bwoa@d
J34 = 8.0, 1 ( )
11.25 (s, 1H 9%8?‘%%?&?\ to}@‘) C@%ﬁ) $hetadtion fask Wis fittkl with)a
(E) - 2- ( 3- Acetegn-8tark tapparatus ahy -heldtdd: to ceftiixf for Mok athen- coaled tg Tand the

10 resulting suspension was filtered and washed with toluene. The piperidinium '
salt was dissolved in MeOH (5.0 mL) and water (2.0 mL) at 40 °C and the A
solution was acidified with concentrated HCI. The precipitate was filtered,

providing (E)-2-[[3-(3,4-dimethoxyphenyl)-1-oxo-2-propenyl]aminolbenzoic acid
(tranilast) (2.1 g, 74%) as a yellow crystalline solid; mp 208-209 °C, lit.2 206 fC;
15 .6H (500 MHz, DMSO-ds) 3.79 (s, 3H, OCHs), 3.82 (s, 3H, OCHs), 6.79 (d, J =
15.5 Hz, 1H, CH=CHCO), 6.99 (d, Js& = 8.5 Hz, 1H, H5'), 7.16 (t, J34 = Jas =
' 7.9 Hz, 1H, H4), 7.25 (d, Js¢ = 8.5 Hz, 1H, H6’), 7.38 (s, 1H, H2’), 7.56 (d, J =
15.5 Hz, 1H, CH=CHCO),' 7.61(t, Jas = Jsg = 7.9 Hz, 1H, H5), 8.00 (d, J34 = 7.9
Hz, 1H, H3), 8.62 (d, Js¢ = 7.9 Hz, 1H, H6), 11.30 (s, 1H, NH), 13.61 (br s, 1H,

20 COH). '

(E)-2-(3, 4-Dimethoxystyryl)-4H—benzo[d][ 1,3Joxazin-4-one (FT106)

| 0
o o o - o
N | SN
Me0” Coh MeO | o
’ ’ FT106

25 A solution of of (E)-2-[[3-(3,4-dimethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic
acid (0.5 g, 1.5 mmbl) in acetic anhydride (3 mL) was heated to reflux and
stirred for 3 h. The reaction was cooled to rt and the resulting suspension was
diluted with water. The su5pensmn was stlrred at rt for 1 h and the prec1p|tate



0 15FT110 A solution of of (E)-24[3-(3-hydroxy-4-methoxyphenyl)-1-oxo-2-
propenyl j am no] benzoic acid (0.5 g, 1.6 nmol) in acetic anhydride (3 nlL)

was heat ewloto1w@fd43ax and stirred for 3 h. The reaction wa3/Aanoloaiiyoe rt and
the resulting suspension was diluted with water.
at it for 20 1'h and the precipitate was collected by filtration,
(E)-2-(3-acetoxy-4- nethoxystyryl)-4H bggzo[d][1, 31loxazin-4-one (0.50 g, 93

25, 47, el 7, e, bl ) ISR 40

3 2 56_ - g deﬂzo[d]{m 3)6%eizin-4-6n@q0(4d, g, )88 %)-asta Yellciworystillne Solld7 (g 1753, 4 =

7. 60

'), 7 71 1J9°J3 5H1(§°6 Mpz, BM %ﬁe)?c?é%))_(s 2%-898(4;%35%? ks, 50%50@36 (%

1H,

56. 1, 112 9," 116
139. .6, 540.28.01d8¢F 1.5942, 71H, 1), 0,47.68 Jag -1155 hlz mwm F<i8 (tcéaac-uVm ed,

dOJQd1766T1f?/1H eH:dlco % oé%&)JQ o2 a(oan WZHsg'\’ﬁ%q&a B 4,

6,-122.1,

1, 00 IS o B R 8 08 o4 < 6

( E) - 3- (3, 4- dEHeCHCO)pT@2Y(0-L 5 Ei i@ 8.0-Hz, Abt, 15)28.42(d- dype= B1OTHZ INH,HBR0CO2H
My L1283 %MHz, DRSO ) 55.5, 65.6, 1103, 111.6, 1166, £22.b]'126. 5" G27 HF! 3

. oxal yl
CHZCI 2

10

15

20

25

30

128.0, 128.0, 128.1, 136.8, 141.4, 146.8, 149.0, 150.9, 157.3, 158.8; HRMS
(ES!) calculated for C13H1sNO4 [M+H] 310 1074 found 310.1073; vmax 1020,
1254, 1515 1634, 1755, 2835, 2940 cm™

(E)-2-(3-Methoxy-4-propargyloxystyryl)-4H-benzo[d][1,3Joxazin-4-one (FT1 07)

- 3-Methoxy-4-propargyloxybenzaldehyde -
7 e MeO.

MeOD/CHO - D/CH_O |
HO MeCN /\0 .

Propargyi bromide (293 mL 80% w/v, 1.97 mol) was added to a suspenswn of
vanillin (250 g, 1.64 mol) and potassium carbonate (681 g, 4.93 mol) in MeCN
(2.0 L). The suspension was heated to reflux for 6 h and the solvent was

removed under reduced pressure. Water was-added and the aqueous phase
was ext_racted' with EtOAc, washed with water, brine and dried. The solvent was
removed under reduced presSure to give 3-methoxy-4-
propargyloxybenzaldehyde (302 g, 97%) as yellow crystalllne solid; mp 85 °C;
On (400 MHz, CDCl3) 2.56 (t, J = 2.5 Hz, 1H, C=CH), 3.95 (s, 3H, OCHs), 4.86
(d, J = 2.5 Hz, 2H, OCH,), 7.14 (d, Js¢ = 6.8 Hz, 1H, H5), 7.44 (d, J26= 1.4 Hz,
1H, H2) 7.47 (dd, Jsg = 6.8, Jo6 = 1.4 Hz, 1H, H6), 9.87 (s, 1H, CHO); &c (100
MHz, CDCl;) 56.0, 56.6, 77.2, 77.4, 109.4, 112.5, 126.3, 130.9, 150. 0, 152.1,

190.9; HRMS (ESI) Calculated for C11H1003 [M+H]", 191. 0703 found 191 0706;

Vmax 1006, 1130, 1259, 1586, 1677, 2119, 2845, 2932, 3266 cm™.

The suspension was stirred
provi di ng



MeOMeOFT113 A suspension of (E)-3-(3,4-di methoxyphenyl)acrylic acid (0.50
g, 2.4 mol) in CH2AA 2 (5 nL) was treated with oxalyl chloride (0.80 m,
9. 6 mmol )woBhe/@7el ution was stirred at it for 2 h andpChaRelowseswas
renoved under reduced pressure to give the acid chloride. Indline (0.27 g,
2.4 mol) was added to a.solution of the acid chloride (2.4 mol) in CH2CO 2
(5 m) and NEt3 (0.67 nL, 4.8 mol) .. Qﬁ m xture was stirred at It for 16 h

and concentr at uce ess The, resi dye was diluted with water
and the result&ﬁgéjgwgzélnfﬁ%g WS’&YQ’@@%J"W" Titration and
recrystalli sedpope fﬁ,ﬁ,ﬁgu@hgwc@cng (E) 3-(3,4- . ’ :
di nmet hoxypheny’:)L)-lfﬂ(ll ndollln 1-yl) prop-2-en- 1 one (0.15 g, 20% as a

colourless crystalline solid; np 8- C, ' 6H (500 M—Iz DMSO-d6) '3.18 (t
J = 8.0 Hz, 2H, CHZ) 3.79 (H0.C 3 83 (s, 3H OCHS& (t =
8.0 Hz, 2H "NCH2 5

J
8 7 02 m 3H -
= 8.0 Hz, 1H 1 ( 0 HzCOzTH Hgﬁ§° = 8.0
Hz, J2.6. = )—7_3'8_@”_\]'2_6' 1H, Hi*) cdz...ss (d,
J= 15.5 Hz, @-I: CO), 8. 18Pgrneqtpiiengs) DVBO- d6) 27. 3,

47.7, 55.5, 55. 1 122 123 124° 8. 126.9,
127.7, 132, Q'Peﬂﬂt“e:%%ﬁﬁgil %ﬁgg“é'} "f!?oaé‘]’e‘ig% QJSUFP&}B"'?"E )3'69“1%’ “ed for

C19H19NG® [Mﬂﬂagﬁﬂ&qé@ﬁﬁaldél%w 20 ;;bho 1487; vAEse 102mmol)l145and262,2-1398,
1510, 1646 cm 1. A mxture o %@33 4- di net hoxy%hen )acrylic acid
i i

(416 nyg, ﬁcanngyacgﬁd)anmn@lb?n@lecﬁ §u|1f4ﬁ molain tolyene L)2 Themmmol )
i t hyl

Ly ene rdHoleR ol Qo8 kel ST iPBLEH S il S e SdhSK TR
The pH of t min.sGhetreactionnwasdihest cebled tomvanmmaamsumrmmumnsmrt ®Aswi t h

T o AR T SRR .0
pressur ¢g.angs Lhand Katsha u/)eeﬁ §OURG Ahe the¥ollitiers tas ficiiiféd @itk I50% aqueddsi ca gel
using petr O!A%?)ﬂ e'lt'hheerp{'eectlplelate was filtered and the crude product was recrystallised
from EtOH (35 mL/g), filtered and washed with cooled EtOH to afford (E)-2-[[3- |
(35methoxy-4-propargyloxyphenyl)-1 -oxo0-2-propenyl]amino}benzoic acid (309 g,
61%) as a yellow crystalline solid; rhp 201-203 °C; b4 (400 MHz, DMSO-ds)
15 3.59 (t, J = 2.4 Hz, 1H, C=CH), 3.84 (s, 3H, OCH;), 4.84 (d, J = 2.4 Hz, 2H,
. OCH,), 6.81 (d, J = 15.6 Hz, 1H, CH=CHCO), 7.05 (d, Js¢ = 8.4 Hz; 1H, H5'),
7.16 (t, Ja4 = Jas = 8.0 Hz, 1H, H4), 7.25 (d, Jsg = 8.4 Hz, 1H, HE"), 7.41 (s, 1H,
H2'), 7.56 (d, J = 15.6 Hz, 1H, CH=CHCO), 7.61 (t, Jas = Jsg = 8.0 Hz, 1H, H5),
- 8.00(d, J34 =8.0Hz, 1H, H3), 8.62 (d,‘J5,5‘= 8.0 Hz, 1H, H6), 11.31 (s, 1H, NH),
20 13.57 (br s, 1H, CO2H); 8¢ (100 MHz, DMSO-dg) 55.6, 55'.9, 78.6, 79.1, 110.8,
| 113.5, 116.6, 120.4, 120.4, 122.2, 122.7, 128.2, 131.2, 134.0, 141.0, 141.5,
148.3, 149.3, 164.1, 169. 5 HRMS (ESI) calculated for CzoH17NOs [M+H]'
352.1179, found 352.1187; vmax 755, 1010, 1140, 1253, 1502, 1582, 1657,
3278, 3522 cm™ ‘
25 _ . 4 : -
(E)-2-(S-Methoxy-4-pmpargquxystyryl)-4H-benzo[d][ 1,3]Joxazin-4-one
(FT107)



acetate 2:1 (v:v) as eluent to give (E)-2-(3,4-dinmethoxystyryl)-1H 5
benzo[d]i m dazole (130 ng, 23% . 1H NWR (400 MHz, CDCI3) 6 3.78 (s, 3H),
3.88 (s, WOR2p116048032(d, J = 8.0 Hz, 1H), 6.96-7.00 (m 2ECT/AU206/000598] =
16.0 Hz, 1H), 7.25-7.29 (m 2H), 7.59 (d, J = 16.0 Hz, 1H), 7.64 (m 2H);
LC-M5 (ES-APl); rt 7.55 min; mz calculated for Cl7H41202 [ M+Hr 281. 1,
found 281.1. 10 ; 2 . '

(E)-1-(2, 3- D hydrobenzol b] (1, 4Joxazi n-g-yo- 3- (3, 4-di met hoxyphgnyl ) prop- 2-en
1-one (FT122) 3, 4-Di hydro-2H benzo/bll1, 4] oxazine 15 To a sujpensi on of

2- am nophenol (1.0 g, 9.2 mol d potassi um carbonate (6. nmol )
in dry DMF (10 ydg. WAS addel 1 di br(&ﬁ%thane,\,{ez} 59 g 13 8 . The

m xture was .t hen hgated at” 1% CYor I5 hours. After ing, ¥he™m xture
was treated w wghed i ce ando@ktracted w cet ate. The organic
extracts wer%ﬁed over sodium sul fate and t%e/g%)l vent was renoved 20
under reduced pressure. The residue was purified by flasiFTd87omat ogr aphy on
silica gel using ethyl acetate/petroleumether 1:10 (v:v) as eluent to give

?Eé Ag : ?ydr?-g isolution o[ tsif[ 1 08] lotE)zZ-rﬂéa(asneM-ékproparg(ylmxmh@yl)e‘EWO-ZL%I(\S/Sl
- r N g Z al cu [ R
25(E)-1- (2, %mﬂemlﬂgﬁ%PdfFf' {Paé@m fmﬁr%%&%@é?ﬁ@;b@gﬂg?)propfz
ioegol Qing t%aTéd?Zélo reﬂuﬁ'ﬁie?%sl\tllr% g:i?id@d'r. BE%iréﬁtloﬁQw;iI% d@oleﬂtﬁﬂrﬂmﬁd )thtta HOBt .

, mo an . O e mXxtuye irre
St room t erFEENRg sUsORTIAN WA Slured v witet Thesusperon das Stred et (1
DCM  The or gadrd ﬂwéxtﬁéclme%se@blré&% B?Pﬁitrﬂfﬁﬁ \Hroad Pq@zt@%émbmt Was

renoved under reduced pressure. The residue was puri col um
chr omat ogr ayRpatgyloxystyed)-4dbenzeldlj1 3laxagindrene (044 g, 93 %) as a yellow

et her /et hyl GE&LAHE Yold: i 1FTEN 1 BE! 8I(36) Atz DA G:de) 3.59 (m, 1H, C=CH),
10 3.85 (s, 3H, OCHj), 4.85 (s, 2H, OCH,), 6.96 (d, J = 16.0 Hz, 1H, CH=CHCO),

7.07 (d, Jsg = 8.0 Hz, 1H, H5)), 7.34 (d, Jss = 8.0, 1H, H6"), 7.49 (s, 1H, H2),

7.57 (t, Jsa = Jas = 8.0 Hz, 1H, H4), 7.60 (d, Js.4 = 8.0 Hz, 1H, H3), 7.72 (d, J =

" 16.0 Hz, 1H, CH=CHCO), 7.91 (t, Ja 5 = Js.5 = 8.0 Hz, 1H, H5), 8.11 (d, J56.= 8.0

Hz, 1H, H6); Bc (125 MHz, DMSO-dg) 55.7, 55.9, 78.5, 79.0, 110.8, 113.6,

15 117.0, 117.2, 1223, 1265, 128.0, 128.1, 128.3, 1368, 141.2, 146.8, 148.5,

149.4, 157.2, 158.8; HRMS (ESI) calculated for CxgH1sNO4 [M+H]® 334.1074,

found 334.1074; vmax 970, 1136, 1270, 1471, 1743, 2135, 3268 cm™".

, (E)-2-(3,4-Bis(difluoromethoxy)styryl)-4H-benzo[d][1,3]Joxazin-4-one (FT108)
20 ' 4 ‘
_ (E)-2-[[3,4-Big(diﬂuommethoxy)phenyo-1-ox_o-2-pmpenyl]amino]benzoicv
acid ' "

HOgC\)LN'/Q o o

. H
F,HCO : piperidine, toluene F,HCO” o CO,H

Piperidine (100 pL, 1.01 mmol).was' added to a suspension of. 3.4-
25 bis(difluoromethoxy)benzaldehyde (240 'mg, 1.01 4'mmo|)_ and 2-
[(carboxYacetyl)amino]benzoic acid (204 mg, 0.92 mmol) in toluene (5.0 mL).

The reaction ﬂask was fitted with a Dean-Stark apparatus and heated to reflux



di hydr obenzo[ b] [ 1, 4] oxazi n- 4-y1) - 3- (3, 4-di met hoxyphenyl ) prop- 2- en- 1- one
(230my, 32% . 1H NMR (400 MHz, CDCI3) 6 3.88(s, 3H), 3.91 (s, 3H), 4.08 (m
2H), 4. 3W0rm11Aiy4326.86 (d, J = 8.4 Hz, 1H), 6.90 (m 1lHCT/AAI28@/00B98) =
15.2 Hz, 10 1H), 6.96 (dd, J -8 0, 1.6 Hz, 1H), 6.99 (d, J = 2.0 Hz, 1H),
7.08-7.13 (m 2H), 7.20 (br d, J = 7.6 Hz, 1H), "'7.02 (d, J = 15.6 Hz, 1H);
LC-M5 (ES-API); rt 8.72.mn; mz cal culgged for CL9HI9NO4 [ MkH] 326. 1
found 326.1

found 326, 1 a0t The Ta5didiias themsonlst o Al m AUG SPETSORNES, £r125)

(E)-3-(3, 4- ﬁ)téfeammmm lzdhﬁbﬂe OtheQpipévidiMa SR WaS diddeivedGh M@d)Hene
MeOMeO To a suspension of 3-(3,4-dinmethoxyphenyl)acrylic, acid

'rIITr;ml ) : n 20(8 dnlenrd ("'@err’r@ W\Hsa%ﬁjd'é%i SPM'GHy‘P’a%mc!ﬁ'f%“('l' ﬁ%%né_ ueﬂb‘sm’ml ).
1
Gor "t quoBgtRe NRFERMS bradlt Wik Solltey B Firifth B BenBNlsclfond Tov e

under reduced pressure to xyphenyl )acryl oyl chloride
whi ch Svas EtQHHvater, edliteyed n ande washedt ayithni waten  pour iaffoecht i é)‘r 2-{[3,4-

s Eiﬂﬂ%g%“ﬁ&%#ﬁ%”w%ﬁf%%?ﬁ%i*%‘azo G N

2 mlrr?l )V\ihn Déh:go)(a%éh edlbuﬁsslf@/stalﬁ?]addﬁﬂ rﬁ;g@rssta S(DO!MJMO)DMHZOBMde)g 2. 2
nmo en rogenevol ution ased, aso| uti ono
di et hoxyph@rﬂﬁ (Fye’r'y Q)§I Hz HH G 8% K5 15)~ éE Wﬁiﬁﬂy%%a
added and t je j=eps 10 24 g nd
stirred for h1 houer‘Ol'ﬂ-elnar)gactzfon wﬂaeng\r@qiniwa’zﬁ?m %ﬁmczq HQGEHE
hydr ochl@r i dHaGHFECHEQ),&562 fc Ve vls 1 Hébrﬂ:ﬂﬁ]&j bmgaﬂlscHéhHé»es wer e
washed With o 768 (dd, Jsg = 8.0, Jz = 1.6 Hz, 1H, He"), 8.00 (d, Js.4 = 8.0 Hz, 1H, H3),
8.69 (d, Jsg = 8.0 Hz, 1H, H6), 11.35 (s, 1H, NH), 13.56 (br s, 1H, CO.H); 8¢
(100 MHz, DMSO-dg) 116.3 (t, J = 258 Hz), 116.5 (t, J =258 Hz), 117.0, 120.1,
) 120.5, 120.8, 123.0, 123.8, 126.7, 131.1, 132.8, 133.9, 139.3, 140.7, 141.9,
15 142.7, 163.5, 169.4; HRMS (ESI) calculated for C1gH13FsNOs [M—H]~ 398.0646,

found 398.0652; vmax 1034, 1217, 1513, 1604, 1683, 28_92,' 3466 cm™.

3,
)

(E)-2-(3, 4-Bis(diﬂuommethoxy)styryl)-4H—benzo[d][ 1 ,3]oxazin-4-one

(FT108) | | | | -
o 0 ' 0
FZHCOD/\)LN Ac0 FZHQOD/\/‘\\N -
. H ' v
20 F2HCO - Lo , FoHCO PR
. ' FT108

A solution of of (E)-2-[[3,4-bis(difluoromethoxy)phenyt)-1-oxo-2-
propenyljaminojbenzoic acid (0.5 g, 1.2 mmol) in acetic anhydride (3 mL) was
heated to reflux and stirred for 3 h. The reaction' was cooled to rt and the

25 resulting suspension was diluted with water. The suspension was stirred at rt for
1 h and the precipitate was collected by filtration, providing (E)-2-(3,4-
bis(difluoromethoxy)styryl)-4H-benzo[d]{1,3]Joxazin-4-one (0.41 g, 86 %) as a
colourless crystalline solid; mp 113—115 °C; &4 (500 MHz, DMSO-ds) 7.07 d, J

- =16.0 Hz, 1H, CH=CHCO), 7.29 (t, J = 74 Hz, 1H, OCHF,), 7.28 (t, J = 74 Hz,

30 1H, OCHF,), 7.39 (d, Jsg = 8.0 Hz, 1H, H5’), 7.60 (t, Jas = Jas = 8.0 Hz, 1H,
H4), 7.62 (d, J34 = 8.0 Hz, 1H, H3), 7.75 (d, Jss¢ = 8.0, 1H, HB'), 7.76 (d, J =



5 brine and dried over sodiumsulfate. After concentration under reduced
pressure, the residue was purified by flash colum (hexane-Et0Ac, 25: 10)
togive WO 2011/047432 PCT/AU2010/001398
(E)-1-(3-(3, 4-di net hoxyphenyl ) acryl oyl) - 1H benzo[ d} i m dazol - 2( 3H) - one (240
mg, 37%. LGM5 (ES-API'); rt 9.02 min; mz calculated for CL8F116N204 1MtHr
325.1, found 325.0 and 347.0 ([ MtNa]).

, ). g

E)-1-(3-(3,4-\D I -3: e -1Hb 3H) -
C U FT123) 01RO HEBRHREOCO B8 st iodod B . g =% 266 HE, A7 RS 1)~ °"
(E) - 1- (3- (3g42didnes He8/0 HANNH, 38)Y 50125 Mﬂi?wsbdd,i&ghdfaz | 463458 +epe (240
nmg, O0.75 rnnol), iodonethane (68 uL, 1.1 n’m)l()) and CCB_§204 mg,. 1.5 mmol)
in DVF (5 nil16.8db 45 258 Hzht 1169n] 158p220,61120.8y 4265 126. 77128 6al28.6n was

hed Wi h . h o . X
nere washed u-Th B0 B30 By 1R, 18210, 16 Yoo By 54T MR (ESYCURuBRSes
renoved Sindfar CatiydatlQur MsH] e382.0897 e faukde 382.869Q;u Vi 869,09042, 1087,

recrystalli | Q r t 0.t f.ar -1

(E) - A (3-( 3?%2%1??3%118%@?% %@iﬁa?ﬂn 3 .

met hyl- 1H benzo[ d] i m dazol - 2(3H)-one (200 ng, 79% . 1H NVMR ' (400 M4z, CDCl 3)
6 3.46 (s, 3H), 3.96 (s, 3H), 3.98 (s, 3H), 6.91 (d, J = 8.4 Hz, 1H, 7.01
(dd, J= 7.6, 1H), 7.19-7.28 (m -4H), 7.98(d, J= 15.6 Hz, 1H), 8.15

.8 Hz,
.06 m n i 2t ACPERL PSSty B beltolel * Aerh ont P YR " na B61. 0

([M:tNar1Q 91 To a solution of (E)-3-(3,4-dinmethoxyphenyl)acrylic acid (208

mg, 1.0 mol) @gw ;i ,S’;J;;), %0}@ ' | (10 ni)
was added EDC. ﬁi@?z %% , %%rﬁ%éé gl ?&6","%?;%{% Z0d Et 3N (304
ng, 3.0 mol ). adide m xture was Stirred at room tenperature overni ght then
diluted with water and extracted with QDCM The organic | ayer was dried over

sodi um sul fate and the sol vent was ed under reduced pressure. The
resi due was purified by flabf2

ategFaphy using petrol eunget et hyl
acetate 3: 2%65: v) to~ghve (E)-3-(3-HS3, g%acryl gébenzo d] okaz (3H) - one
(225 ng, - 70997 400 10 MHz, DvsGrds) 6 3. . NO097(d, J =
8.4 Hz, 1H), 7 .38 (m 4%’“’6@"‘3% nd6 (m 1H), (d, J'= 1costz,
. U3- 8. m

1H), 7.95 (dH9) = 16Hz, 1H), 1H): EOMS(ES-API); rt 9.08
mn; mz calculated for C18HL8NO8 [ M+ Nar 348.1, found 348.1. 15

E Ezl'l 4215 § %5 ( 3 Pipeadinied (80 FhENS e frinyelp was- Sdded td e si¥pensionaot 4-MWMe

methoxybenzaldehyde (0.77 g, 5.1 mmol) and 2-[(carboxyécetyl)amino]benzoic
~acid (1.0 g, 4.5 mmol). in toluene (5.0 mL). The reaction flask was fitted vyfrth a
Dean-Stark apparatus and heated to reflux for 3 h, then cooled to rt and the
resulting -suspension was filtered and washed with toluene. The piperidinium
20 salt was dissolved in MeOH (12.0 mL) and water (12.0 mL) at 40 °C and the
solution was acidified with concentrated HCIl. The precipitate was filtered,
providing (E)-2-[[_3-(4—hydroxy-3-methoxyphenyl)—1-oxo-2-
propenyllamino]benzoic acid (1.1 g, 78%) as a yellow crystalline solid; mp
207.5-208.5 °C, lit.> 230233 °C; &, (500 MHz, DMSO-ds) 3.83 (s, 3H, OCHa),
25 6.71(d, J = 15.5 Hz, 1H, CH=CHCO), 6.80 (d, Js ¢ = 8.5 Hz, 1H, H5'), 7.13 (dd,
| Jsg = 8.5, Jog = 1.5 Hz, 1H, HE'), 7.15 (t, J34 = Jas =8.0 Hz, 1H, H4), 7.34 A(d,
Jog = 1.5 Hz, 1H, H2'), 7.52 (d, J = 15.5 Hz, 1H, CH=CHCO), 7.60 (td, Js5 =
- Jsg= 8.0, J35 = 2.0 Hz, 1H, H5), 8.00 (dd, J34 = 8.0, J35 = 2.0 Hz, 1H, H3), 8;62_
(d, Jss = 8.0 Hz, 1H, H6), 9.57 (s, 1H, OH), 11.27 (s, 1H, NH), 13.61 (br s, 1H,

30 COH). -



3, 4-Di hydroquinoxalin-2(1 H-one 20 To a solution of o-phenyl enedi am ne
(1.08 g, 10 mol) in DVF (50 nm.) was added Et3N (2.9 ni; 21 mmol), and

et hyl 2-bwormaeataste (1.2 nL, 11 mmol). The reaction m eprCura2eamosdosrred at
roomtenperature for 16 h, then at 80C for .. 3 h. The DMF was evapor at ed
under reduced pressure and the reaction m xture partitioned between H20 and
Et OAc. The EtOAc | ayer was washed with g&at. 25 NaHCG3, brine, and dried

o e« ooy due. Bk ET ARl Bl m&ﬂ@rﬂ@ kel F A RTI00

ether/Et OAc (4/1) to give 3,4-di hydroqui noxalin-2(1H) one (560 @g, 38% as

yell ow solid. LCNIS (ES- API ) At 7.40 mn; mz cal cul ated ‘f'oE) HRN20 [ M+H]
149.0, found 149.0. 30 _ Ac,0 :
(E) - 4- (3- (3, MeBne eQ yl oyy—3-4—dihydM8Quy one

(FT125) 92 ‘ sti rreU S |t‘| on of 3, 4-di hydroxal i n-2(1H)-one
(142 mg, 0.96HATONY and triethyfanine (0.16 ni, BHe@% pl ) in anhydrous THF
(15 nmk) at 0OC was 5 added a solution of (E)-3-(3,4-di net h6EX¥@%enyl ) acryl oyl
chloride in THE (2 nmL) dropwi se. The reaction m xture was allowed to warm
to room t enper at soletiamd sof rr eaf f (E)-2-{[Bo(4-bydraxe3imeetboxynheny8-1exmehed by

addition_of | N hydrochloric.aci.d, t i 1. .
o gani o BhaPRPaamipRRRrolR SHe PR, PHBRYGH AetE Abnds R, T
concent r at ethedfistefo 6AlXCaAd Btifredufor 3 6. Theafdaation twes cooldd tor ddand thehi ch
was pur| fied by flash chromato %[}*‘%Mhe anefEt OAc, 235: ln) té? ﬂav '
(E)- 4 (3- (3 /RSWNRYRPRPENBINAS eSSt ThaisHSbeORIon Was SETRY 2 19 one
(160 mg, 47%n réd scmeaedﬁb ﬁ%tléﬁ rldingXE)@-(4acétbly-3- 4. 63
(br s, 2H), 67311#'5% Apikateve bz, 1H) . % &ﬁp ggg(@( bi9"’94(@
J = 2.0 Hz, me{boxyﬁthl)-@aﬂbenjm&d][ﬂ gloxazm%nei 2 . gﬁ %) @3 3 ,pple brow
10 solid; mp 185-186 °C; du (400 MHz, DMSO-ds) 2.63 (s, 3H, COCHs), 3.85 (s,
3H, OCHs), 7.08 (d, J = 16.0 Hz, 1H, CH=CHCO), 7.17 (d, Js¢ = 8.0 Hz, 1H,
H5'), 7.38 (d, Js g = 8.0, 1H, HE'), 7.59 (t, J34 = Jas = 8.0 Hz, 1H, H4), 7.61 (d,
Ja4 = 8.0 Hz, 1H, H3), 7.63 (s, 1H, H2'), 7.76 (d, J = 16.0 Hz, 1H, CH=CHCO),
, 7.92 (t, Jas = Jsg = 8.0 Hz, 1H, H5),' 8.11 (d, Js¢ = 8.0 Hz, 1H, HB); b¢c (100
15 MHz DMSO-ds) 20.4, 56.0, 111.9, 116.9, 119.5, 121.4, 123.3, 126.6, 128.1,
128.4,.133.5, 136.8, 140.5, 140.9, 146.6, 151.2, 156.8, 168.4; HRMS (ES!)
calculated for C1gH1sNOs [M+H]" 338.1023, found 338.1023; vmax 1197, 1214,

1593, 1635, 1748 cm™.
0  (E)-2-(3-Acetoxy-4-methoxystyryl)-4H-benzo[d][1,3Joxazin-4-one (FT110)

(E)-2-[[3-(3-Hydroxy-4-methoxyphenyl)-1 -0xo-2-propenyllamino]benzoic
acid '

) . O N
Hozc\)LN/Q | o

HO CHO H CoH HOU\/“\NQ
. MeOD/ piperidine, toluene ‘MeO : COH
25 Piperidine (0.25 mL, 2.5 mmol) was added to a suspension of 3-hydroxy-4-
methoxybenzaldehyde (0.39 g, 2.5Amrhol) and 2-[(carboxyacetyl)amino]benzoic :

acid (0.50 g, 2.2 mmol) in toluene (5.0 mL). The reaction flask was fitted with a
Dean-Stark apparatus and heated to reflux for 3.h, then cooled to rt and the




15 2H), 7.22 (dd, J = 7.6, 1.2 Hz, 1H), 7.28 (br d, J = 8.0 Hz, 1H), 7.76
(d, J = 15.6 Hz, 1H), 8.89 (s, 1H); LCMS (ES-APl); it 8.14 min; mz

cal cul at eatof2011/0818118N204 [ M+1- 11+ 339. 1, found 339.0. PCT/AU2010/001398

2- (5, 6- D net hoxy- 1H-i ndene- 2- car boxam do) benzoi ¢ acid (FT126) 20

2- 1 odo- 4, 5- di net hoxybenzal dehyde To a solutlon of

3, 4-di rret hoxybenzal dehyde (2 00 g, 12. i n EtOH (100 mL) under

ni t rogen d di 4,

0 1474 mroresoing wyseeRRenuves fidred 7od @??138%* G 1abe Tfﬁ%gﬁﬂaﬁt@é@m& ure.
The sol vent s wascaYSIved R IMEOME®. R HTearid dvatére (10 rhLy at Wes°Gdndagieed Wi t h
DCM The organic, extracts were washed with brine, dried over sodium -

sul fat e andsolhtion; wasercidifies witho peacantated HGk CEheynsecipitate was filtesediue was
purified byp?fdvﬁﬁnjib chr onmat ogr aphy u§m[[@etgrwdw -@H&ﬁéﬂbhﬁhyb 93Ix0-2-

5 propenyllaminolbenzoic acid (O 53 g, 76%) as a yellow crystalline solid; mp

215-216 °C, |it.5 219-222 °C; 6H (500 MHz, DMSO-d¢) 3.81 (s, 3H, OCH>), 6.59

. (d, J=15.5 Hz, 1H, CH=CHCO), 6.80 (d, Js¢ = 8.5 Hz, 1H, H5'), 7.10-7.13 (m,

2H, H2', H6'), 7.15 (&, Ja4 = Jas = 8.0 Hz, 1H, H4), 7.47 (d, J = 15.5 Hz, 1H,

_ CH=CHCO), 7.60 (id, Jas = Js¢ = 8.0, J35 = 1.5 Hz, 1H, H5), 7.99 (dd, J34 = 8.0,

10  Jas = 1.5 Hz, 1H, H3), 8.58 (d, Jsg = 8.0 Hz, 1H, HB), 11.25 (s, 1H, NH), 13.56
* (brs, 1H, COH). | | |

(E)-2-(3-Acetoxy-4-methoxystyryl)-4H-benzo[d][1 ;3]oxaiin-4-one (FT110)

HOw A\ i /@ Ac0 - AcO N o:“ji)
, D/\)Lu c. DAAN
Me0” ~F e Meo - |
s - FT110

A solution  of of (E)-2-[[3-(3—hydroxy-4—methoxyphenyl)-1—oxo-2-'
propenyllamino]benzoic acid (0.5 g, 1.6 mmol) in acetic anhydride (3 mL) was
heated to reflux and stirred for 3 h. The réaction was cooled to rt and the .
resulting suspension was diluted with water. The suspension was stirred at rt for
20 1 h and the precipitate was collected by filtration, providing (E)-2-(3-a¢étoxy—4—
methoxystyryl)-4H-benzo[d]{1,3]oxazin-4-one (0.50 g, 93 %) as a yellow solid;
mp 187-190 °C; B4 (400 MHz, DMSO-d;) 2.80 (s, 3H, COCHs), 3.83 (s, 3H,
OCH,), 6.87 (d, J = 16.0 Hz, 1H, CH=CHCO), 7.19 d, Js¢ = 8.0 Hz, 1H, HY5'),
7.68 (d, Js.¢ = 8.0, 1H, HE'), 7.57 (t, J34-= Jy5 = 8.0 Hz, 1H, Ha), 7.60 (d;_ J3g =
+ 25 8.0Hz, 1H, H3),7.66 (s, 1H, H2) 7.71 (d, J = 16.0 Hz, 1H, CH=CHCO), 7.89 (t,
Jas = Jsg = 8.0 Hz, 1H, ‘H5), 8.10 (d, Js¢ = 8.0 Hz, 1H, H6); &¢c (100 MHz,
DMSO-dg) 20.4, 56.1, 112.9, 116.7, 117.6, 122.1, 127.5, 128.0, 128.1, 128.2,
136.8, 139.6, 140.2, 146.7, 152.7, 157.0, 158.8, 168.4; HRMS (ESI) calculated\
for C19H15N05 [M+H]" 338.1023, found 338.1023; vmax 1197, 1268, 1588, 1631 :
30 1752cm™



acetate 2:1 (v:v) as eluent to give 2-iodo-4,5-di met hoxybenzal dehyde

(2.81g, 80%. LC-Ms (ES-APl); it 8.52 mn; tn/z calculated for COHII 03

[ MFH  293w0,20f1oung2293. 0. 5Met hyl 5, 6- di net hoxy- 11- 1, i ne#emexi2omankozyl ate 0

Ove COd 2(dppe), dPPe Me0zZn .powder MeO 2-1 odo- 4, 5-di net hoxybenzal dehyde (292

ng, 1.0 mmol), C0C 2(dppe) conplex (26.4 ng, 0.05 nmol), dppe (19.9 ny, -

0.05 mmol ) and zinc power (179.8 ng, 2%5 mml) vvere pl aced in a vial,
Liiis

roeton 11 | LS Edmale iR indhis Bhp [Pl oo

were t hen

Hl

sequential |y added and the m xture was heated at 80C over ni ght er was
t hen added agdot hae_m %H/vas oRA1 cABRdRCCMYCLN  etpiag J.Th gani ¢
nder—educed—pressure a e YesNdu as

extracts were ctrat o=

purified by g L# hr omat ogr &idplingsNiftg Qbla€ls ol ey / et hyl "+5 acetate
871 (v:v) as eluent to give nethyl 5,6-dinethoxy-1H i ndeff/d133 carboxyl ate
(50 ny, 21%A suspensisn (GESENSH(R;4-timetheyphenylaaryliccatid (D50eg, 2.4rmmpAFD1404

Vel 235 LoH gt 235, fas wrdatBh ok Uiy e o 80 SALD YR ol e o02 M

NaCHMeO THE
5 solution was stirred at rt for 2 h and the solvent was removed under reduced

pressure to give the acid chioride. Indoline (0.27 g, 2.4 mmol) was added to a
solution of the acid»‘chloride (2.4 mmol) in CH2Cl> (5 mL) and NEta (0.67 mL, 48
- mmol). The mixture was stirred at rt for 16 h and concentrated under reduced
presSure. The residue was diluted with water and the resulting pfecipitate was
10 collectgd by filtration and recrystalised from EtOAc providing (E)-3.-(3,4-
dimethoxyphenyl)—1-(indolin- -yl)ptop-2-en-1-dhe (0.15 g, 20%) as a colourless
crystalline solid; mp 118-120 °C; 6H (500 MHz, DMSO-d) 3.18 (t, J = 8. 0 Hz,
2H, CH,), 3.79 (s, 3H, OCH3) 3.83 (s, 3H, OCHs), 4.33 (t, J = 8.0 Hz 2H,
NCHz) 6.98-7.02 (m, 3H, CH= CHCO, HS5, H6), 7.16 {t, J3s = Jas = 8.0 Hz, 1H,
16 H4) 7.25 (d, Js ¢ = 8.0 Hz, 1H, H5’), 7.26 (dd, Jse -80Hz Jze = 2.0 Hz, 1H,
HB'), 7.38 (d, J2¢ = 2.0 Hz, 1H, H2'), 7.58 (d, J = 15.5 Hz, 1H, CH=CHCO), 8.19
(m, 1H, H3); d¢c (125 MHz, DMSO-d;) 27.3, 47.7, 55.5, 55.6, 110.6, 111.6,
116.4, 117.5, 122.6, 123.3, 124.8, 126.9, 127.7, 132.2, 142.3, 143.1, 148.9,
150.6, 163.9; HRMS (ESI) calculated for C1gH1sNO3 [M+H]" 310.1438, fou;ld
20 310.1437; vmax 1025, 1145, 1262, 1398, 1510, 1646 cm™".

(E)-2-(3, 4-Dimethoxystyryl)-1 H-bénzo[d]imidazolg (FT121)

A HoN o
: el oy
MeO . COH HzN MO AN
| DN CH,OHCH,OH ‘.
MeO | | MeO

FT121

25 A mixture of (E)-3-(3,4-dimethoxyphenyl)acrylic acid (416 mg, 2.0 mmol) and o-
phenYlenediamine.sulfuric acid (412 mg, 2.0 mmol) in ethylene glycol (10 mL)
was heated at reflux for three hours. The mixture was then 'cooled' to room
temperature and poured into water (50 mL). The pH of the solution was
adjusted to >7 with NaHCO; and extracted with DCM. The organic layer-was



To a stirred solution of methyl 5, 6-dinmethoxy-1H i ndene-2-carboxylate (330
ng, 1.41 nmol) in THF (8 nm.) and MeOH (4 nL) was added 2 N NaCH sol ution
(3.5 L) woapwimessat roomtenperature. The resulting m pCurad20emosiosrred at
roomtenperature for 2 hours and the reaction was quenched with 1N HCl 25
solution. Then m xture was diluted with water and the resulting suspension
was filtered and the solid was dried urgger vacuumto give

5, 6-di net hoxy-J1H: i box 50 89 LC— API) rt
o o g W SREGRE B3UsUsSNACH Felyton A, et e saditin' Rels )
2011/ 047432?@&%)&%%9%3&%& unUBQ alredaceéd pféssdréTbKd Whe résidue was

5, 6-di net hoxy-1H i ndene- 2- car boxylic acid, (230

I 20
pl) in DCM P'ifd"%’LPVV\B%ShaGBQ!“#?a!aPPYcﬂ'P o$'ﬁ'<a’e 9@&5%'% peiro ) a”%ﬂé’%F vvl(se
at room t enpediafelr ©:1 ThEvy esdé'tbﬁfén{” XbUT GiveaS(Eyid- smurﬁahogjmm; suLheﬂ

concentrated and dried under high vacuum ™ The resu tlﬂgbam ori de was

then taken benzaidlimidarele (d30img.a2aPehdtNMR (480 MHz, LCBCk) Hr3.28 (i 3thr e of_
t hyl 2- t t

158 ol 5 PReaENR LT B fo g A e, B 8el7 80 m, 24, F63F. 7 185 27

room t enper M‘I)JI"EZ&-@TZQ emalblb Ny 594tded =anb.0ckizy dd),i 164 1o, @H)h LOMS (BS:

inder 1 eaucBRD 8 U i =lilted on iR 18478 24, Rlng 8B 7o emve

chr omat ogr aphy W|th petrol eum et her/ethyl acetate 5:1 (v v) as el uent to

t hyl - di met hioxy- 1H-i nd do 140 ny,
3%, 119 yws@gémqmﬁmb%?@m Hoari el e R OSBRI S 4T 1. 1] +

354. 1, foung_o4e 2- (5, 6- D net hoxy- 1H i ndene- 2- car boxam do) benzoi ¢ aC| d
(FT126) 20 Toast| rrec{sol uti onof nethyl 2-(5, 6-di net hoxy- 1H i ndene- 2- '
car boxani do) benzoate (120 ng, 0.34 mol)in THF (6 nL) and MeOH (3 nL) was

added 2 N Nao—b,%%iﬁ}&@ﬂ@-%eﬁ?o[ﬂ}ﬁ,%@ﬂese' The resulting m xture was
o an |
15 Toa suspension of 2-aminophenol (1.0 g, 9.2 mmol) and potassium carbonate
(6.36 g, 46 mmoi) in dry DMF (10 mL) was added 1, 2-dibrbmoethane' (2.59 g,
13.8 mmol). The mixture was then heated at 125°C for 15 hours. After cooling,
the mixture was treated with crushed ice and extracted with ethyl acetate. The
organic extracts were dried over sodium sulfate and the solvent was removed
20 under reduced pressure. The residue was purified by flash chromatography on
silica gel using eth‘yl acetate/petroledm ether 1:10 (v.v) as eluent to give 3,4- |

dihydro-2H-benzo[b][1,4]oxazine as reddish oil (0.81 g, 65%). LC-MS (ES-API);
rt 7.51 min; m/z calculated for CgHoNO [M+H]" 136.1, found 136.1.

25 (E)-1-(2,3-Dihydrobenzo[b][1,4Joxazin-4-yl)-3-(3, 4-dlmethoxyphenyl)pmp-2-
en-1-one (FT122)

H .
N .
) ij@/\/cozH [O:© D/\/‘L /@
Me o' ' EDC, HOBt, NEt3 (o]

FT122

. To a solution of (E)-3-(3,44dimethoxyphenyl)acrylic acid (0.46 g, 2.22 mmol) and
30 3,4—dihydro-2H—benzo[b][1 ,4]oxazir{e (0.20 g, 1.48 mmol) in DCM (15 mL)‘ was



stirred at roomtenperature for 2 h, then quenched with 1IN HCl sol ution and
extracted with DCM The organic extracts were washed with a saturated 25
aqueous NsOhosw@l4mizon and dried over sodium sul fate. Thecsolveeniooy®s t hen
removed under !educed pressure to give 2-(5, 6-dinethoxy-1Hindene- 2-

car boxam do) ben20| C aC| d (100 rrg, 7°/c) A1H NMR (400 MHz, DIVBO 4) 5 95 3.72
(br s, 2H), 3.79 (s, 3.81 (s, gg/- 15 (m 1H), 7.24 (s, 1H), 7.26

(5, 300, 1 Sy B 1 o7 i iy o B 99

cal cul at ed §08.701/irMdiNOPhd %uﬂur@%slstlrfréwla@ réef. femperature overnight then
2- (5, 6-D net Rﬁg& 1H benzo(dJi m dazol e- 2- car hoxam do) benzoic acid (FT127)
i

Met hyl 2- anfl withawatec@ndeexiractad with 'a Mi ﬂ}eeﬂr@GF%laNShW@F dried PYRSbenzoi ¢
acid (2.0 gg %&16m58u|f5181% nd the'8BiVeht Wasllenitv (?Q e’ Th 91

145.9 mol ) dropw se e mxture ‘was heate ref ux overm t an
t hen corﬁ;entesamedwaawrﬁe@dwz;durpnm@natogmhyam silica mdtwgaqemiewnNchoe

e, 2dded Sbkl STUEBR, P8 N0 A, ekl T gpoEpAdaRscen <
concent r at ed|hydlrob‘éhm[d][mudxglzm%-qmm(ﬁ)@dmethexy(ﬁheayl)mpp%é@ -1-ar@ VS
(ES AP T bt 359} "INMR408 WIS CHBL) S ERSZ 3k 81 123 fo%“(‘o' 152.1.
2H), 4.37 (m, 2H), 6.86 (d, J = 8.4 Hz, 1H), 6.90 (m, 1H), 6.92 (d, J = 15.2 Hz,
10  1H), 6.96 (dd, J = 8.0, 1.6 Hz, 1H), 6.99 (d, J = 2.0 Hz, 1H), 7.08-7.13 (m, 2H),
" 7.20 (brd, J = 7.6 Hz, 1H), 7.02 (d, J = 15.6 Hz, 1H); LC-MS (ES-API); 1t 8.72
min; m/z calculated for 919H19NO4 [M+H]" 326.1, found 326.1. ’ R

(E)-1-(3-(3,4-Dimethoxyphenylacryloyl)-3-methyl-1H-benzo[djimidazol-2(3H)-
15 one (FT123)

(E)-3-(3,4-Dimethoxyphenyl)acryloy! chlbn'de '

MeO x_COH - SOCh MeO x_COC!
: D/\/ toluene D/\/ :
MeO ' i MeO .
- To a suspension of 3-(3,4-dimethoxyphenyl)acrylic acid (416 mg 2 mmol) in

20 toluene (10 mL) was added thionyl chloride (1 45 mL, 20 mmo;l'). The solution
 was heated at 50°C for 1 hour and then the solvent was removed under

reduced pressure to give (E)-3-(3,4-dimethoxyphenyl)acryloyl chloride , which
was used directly in the next step without pUriﬁcation.

25 (E)-1-(3-(3,4-Dimethoxyphenyl)acryloyl)-1H-benzo[d]imidazol-2(3H)-one
H .
: N .
o 0= :@ o .
MeOD/\/COCI N Meoj@/\)LN/Q
MeO | © " NaH, DMF “ Moo O%NH
"To a solution of 1H-benzo[d]imidazol-2(3H)-one (268 mg, 2 mmol) in DMF (10

mL) at 0°C was added 60% oily sodium hydride (88 mg, 2.2 mmol). When
30 hydrogen evolution had ceased, a soluton of (E)-3-(3,4-




To a stirred solution of nmethyl 2-am nobenzoate (906 ng, 6.0 mmol) and
NaHCO3 (554.4 ng, 6.6 mmol) in THF (12 nL) and water (12 nL) at OC was
added 2- chbanpaaeisgl chloride (806 ng, 7.2 mmol) dr opwi seT/AM20mvo03980ur s,
the m xture was diluted with water and extracted with ethyl acetate. The
organic 25 layer was washed with brine, dried over sodiumsulfate and
concentrated under reduced pressure toggford the crude product. The

resi due was | £ X t 2= Ol : '
o en o oaltSthohERef¥dcAbl EHbAGE (240 300Y 0 rthd IECBE 3 mb) was. .
% zhc?l gul ‘gadd%d mnd(ltﬁl—iﬁémgbmnmélaalgml 6 warontb 266mOtemp@@ature and

ot - t enzo azol e- 2-car o
COZI\/ZI\/EONI(-IZ feesh e m@ﬁr HU? ?\%‘11‘—\6%1?"6 Raencted B Bg)ﬁBP SN FafEnforic
4, 5- di net howaemaﬁtrécté’d wntarumm The @8nbined &rgamie! phasble WerS washéd with 9. 0
rrrml) met hyl 2-(2- chI oroacet am do) benzoat%fgl 03 4.5 Qé[ﬂ\ﬁéjl{@glfur )
(216 ny, 56 baan dried qustNeqdiumMEyifates After, P@@Pq'waaom Hp ct or
for 2 hours Rissith the FeGdie Waid{guriiea ww&élaﬁmd(haﬂdn@mmeﬂs byp)ffoash

e desired

| hr oPmt i t
o ol ey, (B, 3}dvur§emmtaerwl)egwmy»aﬁmmahmaao@@wme 129 .
LC- M5 (ES-A d 378.1,
f ound g78 1&@?@?&%&%@%@%& Cr? % arznofl&-a@ﬁggr%oxan?a 63 eNnzoi c

acid ( FT127[M+H] 325.1, found 325.0 and 3470 ([M+Na] ).

10
(E)-1-(3-(3,4-Dimethoxyphenyl)acryloyl)-3-methyl-1H—benzo[d]imidazol-
2(3H)-one (FT123)
0 .
MeO N/Q CHjl, cho3 D/\/‘L
DM)\ | g

FT123

15 A mixture of (E)-1-(3-(3,4-dimethoxyphenyl)acryloyl)-1H-benzo[d]imidazol-
2(3H)-one (240 mg, 0.75 mmol), iodomethane (68 uL, 1.1 mmol) and cho; -
(204 mg, 1.5 mmol) in DMF (5 mL) was stirred at room temperature overnight.
The reaction was quenched with water and extracted with DCM. The combined
organic phases were washed with briné, dried over sodium sulfate and the

20 solvent .removed under reduced - pressure. The residue was ‘purified by

.'recrystallisation from EtOH to afford (E)-1-(3-(3,4-dimethoxyphenyl)acfyloyl)—3-

méthyl-1 H-benzo[d]imidazol-2(3H)-one (200 mg, 79%). 'H-NMR ‘(400
MHz,CDCly) & 3.46 (s, 3H), 3.96 (s, 3H), 3.98 (s, 3H), 6.91 (d, J = 8.4 Hz, 1H),
7.01 (dd, J=17.6, 0.8 Hz, 1H), 7.19-7.28 (m, 4H), 7.98 (d, J = 15.6 Hz, 1H), 8.15

25 (d, J=15.6 Hz, 1H) 8.32 (dd, J = 8.0, 0.8 Hz, 1H); LC-MS (ES-API); rt 9.05 min;
m/z calculated for C19H18N204 [M+H]" 339.1, found 339.0 and 361.0 ([M+'Na]").

(E)-3-(3-(3 4—Dlmethoxyphenyl)acryloyl)benzo[d]oxazol-2(3H)-one (FT124)

o | o= :@ 0
Meojg/\/cozrl MeoD/\/”\N
MeO - EDC, HOBY, NEt“ MeO” (j)‘ 0 '

FT124




15FT127 To a stirred solution of nethyl

2- (5, 6-di met hoxy- 1H benzo[ d] i m dazol e- 2- car boxam do) benzoate (200 ng, 0.56
mmol ) i n wbRo(11d7432) and MeOH (5 nmlL) was added 2N NaOH eoirau2emn/001394 )
dropwi se. The resulting m xture was stirred at roomtenperature for 2
hours. The reaction was quenched by addition 20 of 1N HCl 'sol ution and
extracted with DCM- The organic |ayer vgs washed with brine, dried over
sodium sul fate and concentrated to give , '

2- (5, 6-di net hoxy- 1Hbenzo[ dl i m dazol e- 2- car boxam do) benzoic acid (90 nyg,
47.19) . 1H R <ctofbr\siy @-dimethoxdphanyiyacriiid acid (208 fhg, 1.0hmol).ahd- 7. 34
(m 2H), 7.64 (m._1H), 8E)-(?g((@d J= me%—iﬁ 8. 78((d gi: 7.6 HZ) 1H),
12.90 (s, 1bgnzoldloxazql2(3H)kpne X6Rmans! 2mmalhyin DEM (10 ML) wag Aaddedc | at ed
for C17E110 04 b, mbfiAn 4 ‘ ‘
2 (1. 1. ) oxb S HORA0 TG B mireiy HORR {196 meh 3.2 mol) and (304 mg. 30,
(FT128) 5 munel).skher midureovas sMatMmmratmowmmx‘ dilted sithde

1.10 g, 6 ] : _ . 0.58
i 6. & ol penand EXteiad ] DM e Gidsh By ad gfiEd ol aRTH Tfate, >
m xt ur e wasahd ¢he scleertdvas repitvetiaundeb rdduced .préssuréVFhenaesiduerwaseplurifieal r ot ary
ti d the 10 ses di.| pted with wat tracted with
DOV The or Bidaeh dueBataatanty, wing petrols eﬁ%&t%ﬁ@%@?ﬁ%"%ﬁ@f bR, 8ive s
d dgg)- %). H-

5,6 é?mﬁﬂoi‘f’b"’ﬁ%%ﬁ?@p e 225 O ol (1.0
o679 10| Mz, (MSREAS)-5 384 (&1 BHh 7:08 19,1 =cBcHaibl F.81-7c8Ema 4b) [ NieNe]
275.0, foung 447p48-(mlAH), 7.76 (d, J = 15:6Hz, 1H), 7.95 (d, J = 16Hz, 1H), 8.03-8.06

(m, 1H); LC-MS (ES-API); rt 9.08 min; m/z calculated for C1gHisNOs [M+ Na]*

348.1, found 348.1.

- 15 (E)-4-(3-(3,4—Dimethoxyphenyl)‘acryloyl)-3,4-dihyquuihoxali’n-2(1H)—one
' (FT125) ' T

3, 4-Dih ydroquinoxalin-2(1H)-one

L0

20 To a solution of o-phenylenediamine (1.08 g, 10 mmol) in DMF (50 mL) was
added Et;N (2.9 mL,' 21 mmol), and ethyl 2-bromoacetate (1.2 mL, 11 mmol).
' The reaction mixture was stirred at room temperature for 16 h, then at 80°C for
. 3 h. The DMF was evaporated under reduced pressure and the reaction mixture
_partitioned between H,O and EtOAc. The EtOAc layer was washed with sat.
25 NaHCOs;, brine, and dried over Na;SO4. The solvent was evaporated under
4 reduced pressure and the crude residue purified by flash chromatography:
eluting with petroleum ether/EtOAc (4/1) to give 3,4-dihydroquinoxalin-2(1H)-
one (560 mg, 38%) as yellow solid. LC-MS (ES-API); it 7.40 min; m/z calcuiated :
for CgHaN2O [M+H]* 149.0, found 149.0. |
30 N . .
(E)-4-(3-(3,4-Dimethoxyphenyl)acryloyl)-3,4-dihydroquinoxalin-2(1H)-one
(FT125) '



5, 6- Di net hoxybenzol bi t hi ophene- 2-cat hoxylic acid Me02 M NaOHW0 CO2Me CO2H
MeOTHF, MeOH, MeO To a stirred solution of nethyl

5, 6- di netwoxybenzabt hi ophene- 2- carboxylate (1.0 g, 4 mmeC/Auzei¥a09620 nl)
and THF (10 nlL) was added 2N NaCH (10 20 nl) dropw se. at roomtenperature.
The resulting m xture was stirred at roomtenperature for 2 hours before
adjusting the pH value to 3 with 1. N H@pand diluting with water. The
resul ting suspension was filtered and, the solid was dried under vacuumto
afford 5, 6-di met hoxybenzo[ b] t hi ophenst+ 2-car boxylic acid as a white solid
(890 my, 94% . LC-M5 (ES-API): it 8 17@; nilz calcul ated @or
C11E110045 [ Mel > Q.caaund 2§¢. X

5, 6- di met hoxybenj hi ophene- 2- car bo>l'yl ic acid (714 ahd DVF (20
pl) in anhydrvues M (20 nL) was ﬁ%ﬂaeg Ralyr 5 abd fie (0.5 nmol .)
dropwi se at 0C. The m xture was t Po%/vedto warmto roomte eratUre

and stirring was continued until the acid was consuned Cﬁﬁﬁ bgstely (about 1
h) The sol vent was renoved under reduced pressure and t crude

e
e Lo PR LU SRR A1 SR, Sty {1 L he
and triethylamine (0.16 mL, 1.14 mmol) in anhydrous THF (15 mL) at 0°C was -
5 added a solution of (E)-3-(3, 4-d|methoxypheny|)acryloyl chloride in THF (2 mL)
dropwise. The reaction mixture was allowed to warm to room temperature and
stlrred for 2 hours. The reaction was quenched by addition of 1N hydrochlonc
acid, and extracted with DCM. The combined organic phases were washed with
‘brine, dried over sodium sulfate and concentrated under reduced pressure to
10  afford the crude product which was purified by flash chromatography (hexane-
EtOAc, 25:10) to give (E)-4-(3-(3,4~dimethoi(yphenyl)acryloyl)-3,4-
-dihydroquinoxalin-2(1' H)-one (160 mg, 47%). '"H-NMR (400 MHz, CDCI;;,) 5 3.86
(s, 3H), 3.90 (s, 3H) 463 (br s, 2H), 6.71 (d, J =15.2 Hz, 1H), 6.85 (d, J = 84
" Hz, 1H), 6.94 (d, J = 2.0 Hz, 1H), 702 (dd J =76, 1.2 Hz, 1H), 7.07-7.13 (m,
15 2H),7.22(dd,J=7.6, 1.2 Hz, 1H), 7.28 (brd, J=8.0 Hz, 1H), 7.76 (d, J = 15.6
' Hi, 1H), 8.89 (s, 1H); LC-MS (ES-API); rt 8.14 min; m/z calculated for
C19H18N204 [M+H]" 339.1, found 339.0.

2-(5, .6-Dimethoxy-1 H-indene-2-carboxamido)benzoic acid (FT126)
20 -
2-lodo-4, 5-dimethoxybenzaldehyde
o] ' S o}

- lp, AgSO :
Me0:©/“\H 2 9504 MwIiLH
' EtOH
MeO ‘MeO”™ ™ I
To a solution of 3,4-dimethoxybenzaldehyde (2.00 g, 12.0 mmol) in EtOH (100
. mL) under nitrogen was adde_d,iodine (3.65 g, 14.4 mmol) and silver sulfate

25 (4.4§ g, 144 mmol) and the mixture was stired for 3 hours at .room
temperature. The solvent was removed, water was added and the mixture was
extracted wifh DCM. The organic. extfacts were washed with brine, dried over
sodium sulfate and the solvent was rerhoved under reduce pre_ssure... The
residue was purified by flash chromatography using petroleum etherlethyl



10 am nobenzoate (500 ng, 3.3 mmmol) and Et3N (1.25 nlL, 9 mmol) in anhydrous
DCM (20 nL) was added 5, 6-di net hoxybenzo[ b] t hi ophene- 2-carbonyl chloride in
anhydr ouswOGM1(RA7432) dropwi se at OC. The resulting m xt ece/awasiogiivged at
room tenperature overnight. The reaction was quenched with water and
extracted wwth DCM The organic extract was dried over sodiumsulfate, the
15 sol vent- was renoved under reduced prggsure and the crude product was
purified by re-crystallization fromEtOH tq give nethyl 245 6- :

di net h'oxy'beﬁ?ﬁﬁafﬂ &h{ g‘bﬁeﬁ%-ei‘!%’grtﬁcﬂl‘é‘?ﬁ 85’86%%5'9@“5&%%‘9?@%@81%50 ng,
559 . LC MSg0%): BEMS (ES-APBSS.52 iR 7n/e dakuladéd forf O5HSRDP FIFNPS2I.0)H
372.1, found 372.1. 20 2-(5, 6-D net hoxybenzoppi ophene-2-car boxam do) benzoi c
acid I\/BOMdT@QaO-sti rred sol ution of nethyl , _ -

2- (5, 6-di net hoxybenzo[ b] t hi ophene- 2- car boxam do) benzoate (650 ng, 1.75
mmol) in MeOH &9 m.) and THF (20 nmlL) 25 was added 2N NaOH (9 nlL) dropw se
at room 9 enper Mathyd 5,6rdigathexy-1 Hrindens-2«cathoxylate stirred at room tenperature
for 2 hours. The reaction was quenchgd with IN HCl and diluted with water.
The resulting suspensionQwas fil tgﬁaand the solid was dried under vacuum

to afford 2-(5, 6MeO OMe MeO .
| " CoCHdpe), dere COMe
o | ot " MeO

MeO : Zn powder

2-lodo4,5-dimethoxybenzaldehyde (292 mg, 1.0 mmol), CoClx(dppe) complex
(26.4 mg, 0.05 mmol), dppe (19.9 mg, 0.05 mmol) and zinc power (179.8 mg,
2.75 mmol) were placed in a vial, which was sealed with a septum and flushed

10 . éeveral times with nitrogen. Acetonitrile (3 mL) and methyl acrylate (172 mg, 2.0
mhol) were then sequentially added and the mixture was heated at 80°C
overnight. Water was then added and the mixture was extracted with ethyl
acetate. The organic extracts were concentrated under reduced preésure and
the residue was purified by flash chromatography using petroleum ether/ethyl

15 acetate 8:1 (viv) as eluent to give methyl 5,6-dimethoxy-1H-indene-2-
carboxylate (50 mg, 21%).. LC-MS (ES-API); rt 7.89 min; m/z calculated for -
C13H1404 [M+H]" 235.1, found 235.1." ' '

5,6-Dimethoxy-1H-indene-2-carboxylic acid R
~ MeO 2MNaOH - MeO '
. COzMe ' COzH
To a stirred solution of methyl 5,6-dimethoxy-1H-indene-2-carboxylate (330 mg,

- 1.41 mmol) in THF (8 mL) and MeOH (4 mL) was added 2 N NaOH solution
(3.5 mL) dropwise at room temperature. The resulting mixture was stirred at

room temperature for 2 hours and the reaction was quenched with 1N HCI

25  solution. Then mixture was diluted with water and the resulting suspension was
filtered and the solid was dried under vacuum to give 5,6—dimethoxy-1H-indene—
2-carboxylic acid (150 mg, 48%). LC-MS (ES-API); rt 8.44 min; m/z calculated
for C1zH1204 [M-H] 219.1, found 219.1.

30 Methyl 2-(5,6-dimethoxy-1H-indene-2-carboxamido)benzoate



di met hoxybenzo[ b] t hi ophene- 2- car boxam do) benzoic acid (550 ng, 88%. LC M
(ES-API); rt 9.22 mn; mz calculated for Cl8H 6N068 [ MtNar 380. 1, found
380. 0. 52wODpiyddra3zo- 5, 6- di met hoxybenzol b] t hi ophene- 2- cacloamioo)denzoi c
acid- (FT128) FT128 Toastirredsol uti onof 2-(5; 6-di met hoxybenzo[ b] t hi ophene- 2-
10 carboxam do) benzoic acid (500 ng, 1.4 mmol) in CH3COOH (100 nmL), CH3CN
(50 m.) and DCM (50 nL) was added m Chigy operoxybenzoic acid (1.2 g, 7 '
mmol ) at roomtenperature. The resulting solution was stirred '
tenperature for 48 hours until the starting material was @ong
Hable - ‘
ashedl wilt h wat er,

conpl et el y bMe si s. Thexavbehlarde CHelelk quenched
extracted with 1 RO onhi ned or gani ¢ phase jw&as
bri ne and dr iMe® ov&r 3Sodi um stk Pe"f%ée'sol veeo—as Jenoved ufr@&¥er educed

pressure and the residue was pL'iﬂEF’f"é?&'zby flash col fl usi ng DCM MeOH. (from
300 1 to 10: 1) as eluent. Further purificatiomedy re-crystallization from

G oxo- b, 6T ek FUESHLRIHS) PSS AMRPOY: LHRENR FSAEIYIS 298 309 19 . 20

di oxo- 5, 6-di
?0% 7 éHHZNNR{YfD‘Hﬁ\%HSnd wml@ aampgm ((io nilt)l)Yw%s'Sa@déd 2xal91l-d)§1|oﬁﬂe2§§(7app t,
= 7. . . S, L, . , , N ; . , =
8.0, 1.2 mmglrfé-]osf!‘mg)( dropwise aé.'&?'("’ts 6‘?’“52@“5?449;?}%%“915‘."33’9% §",351JH) :
LG M (55 /Slined for & Wbufd therconiBbitad Cand Wrie BAddr! AYH’ Fabldrh] 41a0. 1,

é' (7 6,D_7- Di hrreres@nugngl agiddchipride nwastthen ctaken - upriniox BGM of19e mldi and addedrT120)

, 7- Di et hoxy-1.. - ' | en-1- i d

sol ution of éé),p%% Forbe?h%%la %W&?@%ﬁg‘pﬁ% Hﬁl?&egrﬁn%% e‘?&eﬁﬁg?ﬂg'gﬁ@s nmol )
in MeOH (50and Yriethglamiree(l 5828y, ( ES0MmY)) inDEMA(1P mior @"CoTheirsixtuse waso. 5
hour. The T go! itk Blerhight alfor temb&itdie B8/ AGHRE el Snd bRhaMMg -

10 with DCM. The organic extracts were dried over sodium sulfate and the solvent

was removed under reduced pressure. The residue was purified by silica gel

chromatography with petroleum ether/ethyl acetate 5:1 (v:v) as eluent to give

methyl 2-(5,6-dimethoxy-1 H-indene-2-carboxamido)benzoate (140 mg, 38%).

LC-MS (ES-API); rt 9.35 min; m/z calculated for C20H1sNOs [M+H]" 354.1, found
15 354.1. '

- 2-(5,6-Dimethoxy-1H-indene-2-carboxamido)benzoic acid (FT126)

N l * 2’M NaOH N

0 » o)
(T W | (T R L
ol Ty T on oSy o
MeO ' MeO |

THF, MeOH

FT126

20 To a .stimed solution of methyl 2-(5,6-dimethoxy—1H-indene—2-
carbdxamido)benz_oate (120 mg, 0.34 mmol)in THF (6 mL) and MeOH (3 mL)
was added 2 N NaOH solution (0.85 mL) dropwise. Thé resultihg mixture was
stirred at room temperature for 2 h, then quenched'with 1N HCI solution and

- extracted with DCM. The organic extracts were washed with a saturated

25 aqueous NaCl solution and dried over sodium sulfate. The solvent was then
removed under reduced pressure to give 2-(5,6-dimethoxy-1H-indene-2-
carboxamido)benzoic acid (100 mg, 87%). 'H-NMR (4_00‘ MHz, DMSO-ds) 5



The reaction was quenched with 1IN .HCl, diluted with water and extracted
with 5 DCM The conbi ned organi c phase was washed with brine, dried over
sodi um suvbava/mang2t he sol vent was renoved under reducegcpraazsuwwopiioe afford
6, 7- di met hoxy-1, 2, 3, 4-tetrahydronapht hal en-1-0l as a yellowoil (2.9 g,
93%). LC-MS. (ES-API); rt 7.96 min; niz calculated for C12111603 [ M+Nar
231.1, found 231.1. 10 A sol ution of :

: _ 95 v | . K
(5/m0) "wes. o b 5 7SO aHE SR Ghoblnbr it ), 7ike o T 26085
e VS5 SN S, 2008 e e v, oy w1 S
sodi um acet 199(s. N '&’MS EBAP) sh323Rive &P@“%?‘?TU (§19HJ7N§Q e? was
added and t&ﬂ_wggg_q'efdﬁg :?rgt_{_act ed wth DCM The conbi ned organic phase

was washed w t rrne an I ed over sodium sulfate, The solvent was then
20 renove@d under reduced pressure to afford 6, 7-di met hoxy- 3, 4-

(ES AP T 0 STEBRE - Garefmnighonk GhhblaifibRpia il iy
219. 0. 6, 7- D net hoxy- 3, 4-di hydr onapht hal ene- 2- car boxyl i c ,aci d A m xtureée

of ~6, 7-di net hoxy-,3, 4- di hydr onaght hal ene- 2- car bal dehyde (2.2 g, 10 mmol) in
EtOH (30 nl) vvﬁet%’é&‘?@ﬁy ®sol ution of silver nitrate (5.0 9, 30

CO,Me
. @NHz o ,

10 To a stirred 'solution of 2-aminobenzoic acid (2.0 g, 14.59 mmol) in MeOH (70
mL) at 0°C was added SOCl; (7.4 g,: 145.9 mmol) dropwise. The mixture was
heated at reflux overnight and was then concentrated under reduced pressure.
DCM ahd saturated aqueous NaHCO, were added and the aqueous phase
extracted with DCM. The combined organic layers were washed with brine,

15  dried over sodium sulfate and concentrated to afford methyl 2—aminoberizoate'

(2.05 g, 93%). LC-MS (ES-API), rt 8.46 min; m/z calculated for CgHsNO: [M+H]*
152.0, found 152.1.

Methyl 2-(2-chloroacetamido)benzoate

0. ‘ '
COMe CO,Me
S ST ¢ O
. . a
NH

NH,
NaHCOj;, THF/H,0

, / , o

20 : o8
To a stirred solution of methyl 2-aminobenzoate (906 mg, 6.0 mmol) and
NaHCO; (554.4 mg, 6.6 mmol) in THF (12 mL) and water (12 mL) at 0°C was
added 2-chloroacetyl chloride (806 mg, 7.2 mmol) dropWise. After 2 hours, the
mixture was diluted with water and extracted with ethyl acetate. The organic

25 layer was washed with brine, dried over sodium sulfate énd concentrated under
reduced pressure to afford the crude product. The residue was purified by flash
chromatographyrto give methy! 2-(2-chloroacetamido)benzoate (1.31 g, 96%).
LC-MS (ES-API);-rt 8.65 min; m/z calculated for C10H1cCINO; [M+Na]" 250.0,
found 250.0. | |



mmol) in water (16 nmL). A solution of NaOH (6.0 g, 150 nmmol) in water (50
m.) was then added with continuous stirring and the resulting m xture was
stirred avo201wmaesset enper ature overni ght. The reacti on mrcxiAuzelv@sss hen
extracted with DCM 101 and conbi ned organi ¢ phase was washed with brine
and dried over sodiumsulfate. The solvent was renoved under reduced
pressure and the residue was purified bygflash colum using petrol eum_

et her/ethyl acetate (from6:1 to 3: 1, v:v).as the eluent to give

6, 7- di met hoxy- 3, 4- di hydr onapht hal ene- 2-carboxylic 5 acid (1.8 g, 77%.

LC- M5 (ES- APl ) Meth !
LC M gfound )2 Me Oyl& I\f%&lnﬁbthbi}kﬂqﬂieﬁﬂb@%ﬁﬂdéz@'e Saitbokkfido)bbhitdate

2- (6, 7- di met hoxy- 2m{dro N2 3. cai boxani do) henz 0 1. sCd 2,
CH2d 2Me0 /Ej
- _ MeO \'/lL
H
‘O)\ sulfur, NaHCO, MeoONH COzMe

cl - . MeO ‘
A mixture of 4,5-dimethoxybenzene-1 ,2-diamihe (1.08 g, 4.5 mmol), NaHCO;
5 (756 mg, 9.0 mmol) methyl 2-(2-chloroacetamido)benzoate (1.03 g, 4.5 mmol)
and sulfur (216 mg, 6.75 mmol) in CH3CN (27 mL) was stirred in a microwave

reactor for 2 hours at 140°C. The mixture was concentrated and purified by

flash column chromatogréphy to give the desired methyl 2—(5,6-dimethoxy—1H—

benzo[d]imidazole-2-carboxamido)benzoate (190 mg, 12%). LC—MS (ES-API); rt
10  9.12 min; m/z calculated for C1gH17N30s [M+Na]* 378.1, found 378.1.

2—(5,‘6-Dimethoxy-f H-benzo[d]imidazole—2-carb0xamido)bénzoic acid

(FT127) | _
| 2 O . g
N \W)\N 2MNaOH \))L
Meo_Q/NH H  CoMe  THF, MeOH CO,H
MeO | MeG |
15 ' ' FT127

To a stirred solution of methyl 2-(5,6-dimethoxy-1H-benzo[d]imidazole-2- ,
carboxamido)benzoate (200 mg, 0.56 mmol) in THF (10 mL) and MeOH (5 mL)
was added 2N NaOH sol.ut_ion (1.4 mL) dropwise. The resulting mixture was
B stirred at room temperature for 2 hours. The reaction was quenched by addition
20 of 1N HCI solution and extracted with DCM. The organic layer was washed wifh
brine, dried over sodium sulfate and concentrated to give 2-(5,6-dimethoxy-1H-
benzo[d]imidazole-2-carboxamido)benzoic acid (90 mg, 47.1%). 'H-NMR (400
MHz, DMSO-dg) & 3.82 (s, 6H), 6.97 (s, 1H), 7.13-7.34 (m, 2H), 7.64 (m, 1H),
8.08-(d, J = 9.6 Hz, 1H), 8.78 (d, J = 7.6 Hz; 1H), 12.90 (s, 1H), 13.27 (s, 1H);
25 LC-MS (ES-NPI); rt 8.74 min; m/z calculated for C17H15N3Os [M-HJ 340.1, found
340:1. ' :



2. 2-am nobenzoate, 3. 1. NEt 3, CH2C 2Me0 10 A m xture of

6, 7- di met hoxy- 3, 4- di hydr onapht hal ene- 2-carboxylic acid (476 ng, 2 mol) and
SO 2 (1.vsorzhi/@d@spmol ) in toluene (20 nl) was heated atrchND20mvo0izoRouUr .
The sol vent was then renoved under reduced pressure to give 6, 7-

di met hoxy- 3, 4- di hydr onapht hal ene- 2-car bonyl chl ori de which was used
directly in the next step vm'thout furth purification To a stirred

goln%: ;)ni (r)]f a’.’?ﬁg m 5”(12 0X, gnzo ! rgg-t:al%oxarrr’rr}g)o)lzenz?)lcaclgN (0.8 nt,
6, 7- di net ho prﬁzgg-dl hydronapht hal ene- 2- car bonyl chloride in anhydrous DCM
(2 nL) dropw se at OC. The resulting mxture was stirred at room

t enper at ure overni ght The reaction was quenched with water and extracted

with DCM The qm@;,rbegjgp;, odi um 20 sulfate, the
sol vent was renov c! under ﬁ@g@%ﬁg)@ﬁﬂ&gﬁ%ﬁg@%m due was purified by
flash colum, eluting with petroleum & her/ethyl acetate (10: 1) to give
met hyl 2-(6, 7- di medvha H’bdl hy dH8; bp,gl ene- Meoay ni do) benzoate (330
my, 45%. LC-MB (ES— rt 9. , al cul at ¢ NCxh#e 1N05 [ M+Nar
390. 1, fgund 390 40 DMF, K,CO,3

F MeO
2-(6, 7 DI et hox di hydr onapht hal ene- 3- car boxam do) benzoi FT12
Me02 M Name%Mgolpppny of 2flyoro-4 5-d|methoxybenzaldehyd)e (1.10 g,C6 %:r}mgl)g %)

DMF (50 mL) was added methyl 2-mercaptoacetate (0.58 mL, 6.6 mmol) and
potassium carbonate (2.48 g, 18 mmol). The resulting mixture was then heated

at 60°C for 15 hours. The DMF was removed via rotary evaporation and the
10  residue was diluted with water and extracted with DCM.\The organic phase was
dried over sodium sulfate and the solvent was removed under reduced pressure
to afford methyl 5,S-dimethoxybenzo[bjthiophene—2-carboxylate as a light yellow
solid (1.0 g, 67%). LC-MS (ES-APY); rt 8.48 min; m/z célculated' for C12H1204S
[M+Na]* 275.0, found 275.0. |
15 |
' 5,6-Dimethoxybenzo[bjthiophene-2-carboxylic acid

MeO o 2 M NaOH MeO . ‘
D come - Do
| MeO g _ THF, MeOH  MeO S
. To a stirred solution of methyl 5,6-dimethoxybenzo[b]thiophene—2—carboxylate .

(1.0 g, 4 mmol) in MeOH (20 mL) and THF (10 mL) was added 2N NaOH (10
20 mL) dropwise at room temperature. The resulting mixture was stirred at room

- temperature for 2 hours before adjusting the pH value to 3 with 1 N HCI and
diluting with water. The resulting suspension was filtered and the solid was
-dried under vacuum to afford 5,6-dimethoxybenzo[bjthiophene-2-carboxylic acid
as a white solid (890 mg, 94%). LC-MS (ES-API); rt 8.17 min; m/z calculated for
25 Cq4H1004S [M+Na]" 261.0, found 260.9.

Methyl 2-(5,6-dimethoxybenzo[b]thiophene-2-carboxamido)benzoate



MeOMeO FT129 102 To a stirred solution of nethyl

2- (6, 7-di met hoxy- 3, 4- di hydr onapht hal ene-2- carboxam do) benzoate (440 ny,
1.2 nmol )worroMaAr43¢6 nL) and THF (3 nL) was added 2N Na@dr(ai2oiojoodvepwi se
at roomtenperature. The resulting Solution was stirred at roomtenperature
for 2 hours, then quenched with 1IN 5 HCl and diluted with water. The
resul ting suspension was filtered and t solid was dried under vacuumto.
gi ve 2-(6, 7-di nmet hoxy- 1, 2-di hydr onapht hal ene- 3- car boxam do) benzgi c -aci d

. (350 nrg, 83% . 1H NMR (400 MHz, DMBO-d6) 5 2.59 (t, J =84 H), 2 83
(t, J = 8.4 w0 3.75 (s.1. &lé}ylch%nc?eqc(d?clz 3H), 6.

1H), 7. 15 (app t N OO, HZ Hz—1H- 739 (s " 16, 7.6 %03 (dd,
J'=8.0, 1.64 ~S 8. 63 ( @&, 2-amifotiendoatd7, 1H) , MeD.

(ES-APL); rt 9. 22 m'n; M cal cNEgtargckor CZOH19I\IOEISVI[0 ]4 376 1 f ound
376. 1, e

2- (6 7 Di et hoxy- 1, 2 3, 4-t et r ahydr onapht hal ene- 3- car boxamni do) benzoi ¢ aci d

15 (FT130) 1o 5§ .
206 1-di wet ool ?153,'991‘*3"1%%3t“gﬁsaeﬁefnewg*vbe"2°§¥%‘a°xpg%"e02 boic acid 14, -

1 mmol ) “and mg)% PING) (ml BiF (20 NB oM qrbydraus REM GZQ:n'(L%Nas added oxalyl
5 chloride (0.5 mL, 6 mmol) dropwise at 0°C. The mixture was then allowed to
warm to room temperature and stiring was continued until the acid was
consumed completely (about 1 h). The solvent was removed under reduced
pressure and the crude 5 S-d|methoxybenzo[b]th|ophene-2-carbonyl chloride
~ was used directly in the next step.To a stired solution of methyl 2-
10 aminobenzoate (500 mg, 3.3 mmol) and Et;N (1.25 mL, 9 mmol) in anhydrous .
~ DCM (20 mL) was added 5,6-diméthoxybenzo[b]thiophene-2-6arboriyl chloride
in anhydrous DCM (2 mL) .dropwise at 0°C. The resulting mixture was stirred at
room temperature overnight. The reaction was quenched with water and
extracted with DCM. The organic extract was dried over sodium sulfate, the
15 solvent was removed under reduced pressure and the crude product was -
purified by re—cryétallization from EtOH .to give methyl 2-(5,6-
difnethoxybenzo[b]thiophene—2—carboxamido)benzoate as a white solid (650
- mg, 55%). LC-MS (ES-API); rt 9.38 rﬁin; m/z calculated for C15H17NOsS [M+H]*
372.1, found 372.1.
20 ,
2-(5,6-Dimethoxybenzo[b ]thiophene-z-carboxamido)benzoic acid

S N ‘ 2MNaOH

H
CO,Me
MeO S 2% THF, MeOH

COzH

MeO
To a stired solution of methyl 2-(5,6-d|methoxybenzo[b]thlophene-Z-'
carboxamido)benzoate (650 mg, 1.75 mmol) in MeOH (9 mL) and THF (20 mL)
. 25 was added 2N NaOH (9 mL) dropwise at room temperature. The resulting
~ solution was stirred at room temperature for 2 hours. The reaction was
quenched with 1N HCI and diluted with water. The resulting suspension was
fitered and the sold was dried under vacuum to afford 2-(5,6-



20 nL) was stirred at roomtenperature under H2 overnight. The m xture was
filtered and the filtrate was concentrated under reduced pressure to afford
2- (6, 7- dvomohenay43t, 2, 3, 4-t et r ahydr onapht hal ene- 3- car boramAinptv@oresc aci d
(250 mg, 71%. 1H NWR (400 MHz, DMSO-d6) 6 1.70-1.85 (m 1H), 2.10-2.21 (m
1H), 2.64-2.82(m 3H), 2.82-3.00 (m 2H),3.71 (s, 6H) 6.66 (s, 1H), 6.68
25 (s, 1H), 7.16 (app t, J = 7.6 Hz, 1Hyg 7.60 (app t, .J= 8.0 Hz, '1H),

8.00(d, J=T7,2 F 1H), ) J = 8. 11.

Q00 I TihonRpnble eruSian sl e 85 i SE15, ound
356. 1. MSLES-AR); (9 220hiFe M2 eaichizte® for GipHi NOYSOIM-ENALT 3801 féuintH) -

yl i dene) acet am do) benzoi ¢ acid (FT131) 2-1odo-4, 5-di net hoxybenzm c acid

103 KVh04 M38fY0-20 MeOI MeO To a stirred sol ution of
2-i odo- 4, 5- di net hoxybenzal dehyde (1.0 g, 3.42 mmol) in "CH3CN (25 nlL) was
added a sol ution of KM04 (0.76 g, 4.79 mmol) in water (15 nl) dropw se at
OC. The Besul t 2Hd, faDioxor&:6-wimetokyhentopithiopbene cgarbaxamigopbenzoicracitht .

After .the reac? &ég/as conplete, the pH was adjusted to <7 with 1N HCl. The
m xture was ex d with DCM and the organic | ayers conbi ned, washed with
brine, dried over sodium fate, and evaporated to give

2-1 odo4, 5- di net hoxyb@zo@ci d (0.89 g, 85%. OH MOrMe@ E t,
NEt 3. 0 : ,

N coH o
_ - m-chloroperoxybenzoic acid

ACOH, MeCN, CH,Cl,

MeO : _ MeO
' ‘ FT128

.To a  stired solution of 2-(5,6-dimethoxybenzo[blthiophene-2-

10 carboxamido)benzoic acid (500 mg, 1.4 mmol) in CH;COOH (100 mL), CH3;CN

(50 mL) and DCM (50 mL) was added m-Chloroperoxybenzoic acid (1.2 g, 7

mmol) at room temperatl)re. The resulting solution was stirred at room
temperature for 48 hours u'ntil the startihg material was consumed completely

by TLC analysis. The.reaction was quenched with water and extracted with

" 15 DCM. The combined organic phase was washed with water, brine and dried.

| -over sodiurﬁ sulfate. The solvent was removed under reduced pressure and the

residue was purified by flash column using DCM/MeOH (fro}n 30:1t010: 1)

- as eluent. Further purification by re-crystallization from CHLCN provided 2-(1,'1-
dioxb—5,Mirhethoxybenzo[b]thiophene—2—carboxamido)benzoic acid (220 mg, .

20 40%). ~'H—NMR_ (400 MHz, DMSO-de) 5 3.89 (s, 3H), 3.92 (s, 3H), 7.26 (app t, J

= 7.6 Hz, 1H), 7.48 (s, 1H), 7.61 (s, 1H), 7.67 (m, 1H), 8.05 (dd, J = 8.0, 1.2 Hz,

1H), 8.14 (s, 1H), 8.47 (d, J = 8.4 Hz, 1H), 11.87 (s, 1H); LC-MS (ES-API); rt

8.91 min; m/z calculated for C1gH1sNO7S [M+H]" 390.1, found 390.1.

,

25 2-(6,7-Dimethoxy- 1,2-dihydronaphfhalené-3-carbbxamido)benzoi_c acid (FT129)

6,7-Dimethoxy-1,2,3,4-tetrahydronaphthalen-1-ol
O ' OH

MeO NaBH, * MeO
L o 4@
MeO MeO




To a stirred solution of 2-iodo-4, 5-di met hoxybenzoic acid (24.6 g, 80
nmmol ), ethyl 2-am noacetate hydrochloride (11 g, 88 mmol), EDC (17 g, 88
mol ) andwbiGBt1/04i2g, 88 mmol) in dry DCM (500 nl) was adaed26t08biio85 ni,
400 mmol ) 15 dropwise at rt. The resulting mxture was stirred at- room
tenperature overnight then the reaction was quenched with water, and
Lhoroughljydextract ed with DCM The conhjgged organi c phases were washed wth
rine an j ed over sodiu | fate. The,sql vent s, reppyed un reduced
pressure an °tah§t"Fk ?GH@%E@#@WPM 4'1"&59?’@9&@}?&?"5 Pﬂp%@ﬁ?gg
petrol eum etgahmel) it IMEORL(80 i3 wad Hdded REBRS (880/AiY, 1BInBIoNpartidry Wise

2- (2-io0do-4, 5-di net hoxybenzam do) acetate (29 g, 95%. ‘ .

(N- ( 2- Hydr ox p¥en.9-hourofiee @@hmmmgymﬁmcget rwoRt:tempavature pyemight; g
63 ny, 3 ) ,@Q,g b | ki < ' ih 5- 25
di rret-hoxybm%rﬁego; ace gtﬁggﬁg%&%ﬁ 1le'-lrrr%r"?)l ‘I)Hh:ténm%'@l@ v?éztgbr/ré?gae%@ ?‘%Ltg%f‘wﬁi"he
react i on5wa$CMi The combinesl ofiganichphaseewaswashed with brine, dried ayeesodiuapwi se.

2nd quenchedUBte.ae V8 SolBhLTRs, riRlBd LERIEALIES prild i 36 At &rm vt e
dimethoxy-1,2,3,4-tetrahydronaphthalen-1-ol as a yellow oil (2.9 g, 93%). LC- -
MS (ES-API); rt 7.96 min; m/z calculated for C12H16O3 [M+Na]® 231.1, found
: 231.1. . ' -
10

6, 7-Dimethoxy-3, 4-dihydmnaphthélene—2—carbaldeh yde
OH ‘

. o -
Meo POCl, DMF ~ MeO O‘ H
MeO ~ NaOAc MeO ~
A solution of 6,7-dimethoxy-1 ,2,3,4;tetrahydronaphthalen-1 -ol (208 mg, 1 mmol)
in dry DMF (5 mL) was cooled in an ice bath and phosphoryl chloride (0.2 mL,
15 2.3 mmol) was added dropwise. The reaction mixture was heated at 90°C for 3 |
hours, then cooled and treated with a cold saturated aqueous solution of
sodium acetate (2 mL) and stirred at room temperature for 10 min. Water was
added and the mixture was extracted with DCM. The combiried organic phasé
was washed with brine and dried over sodium sulfate, The solvent was then
20 removed under reduced pressure to afford 6,7-dimethoxy-3,4-

dihydronaphthalene-2-carbaldehydeas white solid (160 mg, 46%). LC-MS (ES-
API); rt 8.23 min; m/z calculated for C13H1403 [M+H]" 219.1, found 219.0.

6,7-Dimethoxy-3, 4-dihydronaphthalene-2-carboxylic acid
| o 0

- MeO ‘ H AgNO;, H,0 M~‘=00H

25 , MeO . then NaOH MeO 4
A mixture of 6,7-dimethoxy-3,4-dihydronaphthalene-2-cafbaidehyde (22 g, 10
mmol) in EtOH (30 mL) was treated with a solution of silver nitrate (5.0 g, 30
mmol) in water (16 mL). A solution of NaOH (6.0 g, 150 mmol) in water (50 mL) -
was then added with continuous stirring and the resulting mixture was stirred at

30 room tefnperature overnight. The reaction mixture was then éxtracted with DCM



104 pressure and the aqueous residue was thoroughly extracted with DCM The
conbi ned organi c phases were washed with brine, dried over sodi um sul phate
and evapoweted/to3gi ve the crude product which was puri fPceduayioneiss
crystallization from Et0Ac and hexane to give

N- ( 2- hydr oxyethyl)-2-iodo-4,5- 5 dinet hoxybenzam de (280 ng, 80% LC- M5
(ES-APl); rt 7.60 mn;, mz cal cul ated fqyq Cl1H141NO41M+1-11+ 352.0, found

352.,0._ ‘Me0l,2. Ph3P=CHCOOE 10 A 0.453

ol ) i "ezwm?-nagsorsﬂaecpﬁﬁsmw%%heé il Bfinan O, e sl oo *
(0. 338 m— 4ulfae! The 3oveM was Wféd\o'?éd undéiGedited prissuiecand'tife residueasas or 30
mn at -78Cthenaso|ut|on of

hydr oxyet hyIP)Jf'ﬁeq' &y dlagh Mm@tmwf%we%theffdbvhgce@t%m Bihta@ivil(3 )

was added Vig, cgglwéeb I n 15
dry Et3N (1908 1% '“JP%\C%QE%?MQW yﬁg{h?ﬁqnﬁﬁtmﬁg"ggzr\??%é‘g“gt -78C
Eor 1 hoﬁ(rj iagidy(i.8 tg, tT796). tm:eMS)(Eiﬁ{ARih rb18.25 enig; m;zal@u{négd EInBiakheOq
nonitore P CHCOCEt (1.0 g, 3 nmol) was then added and
the reacti oiwmﬁiq B'q? ggéar mslowy to roomtenperature overnight. The
sol vent was reaned under reduced pressure and the crude product was 20

Y HAdlufich- P dimabB T 2SS AR alee Y babShimldbpbdr0dle™ - 1 ©

el uen
4-(2-iodo-4, 5-di rret hoxybgnzani do) but - 2- enoate (280 ng, 34% C ‘.A.
(ES- API); rt 8. 46 nin:. miz cal coSQGCHEH, C151, 81N05 IVH i ] 0, found
420.0. 25(2)-EChyT X3 (8 -dmnethdxz'fl—dm’?, |n|l3 i - 4(1H) -
yl i dene) acet at e 2. 2-aminobenzoate, COMe
' MeO ’ NEtg, CHzclz '

10 A mixture of 6,7—dimethoxy-3,4-dihydronaphthalene-z-carboxylic acid (476 mg,
| 2 mmol) and SOCI; (1 .5'mL, 20 mmol) in toluene (20 mL) was heated at 50°C
for 1 hour. The solvent was then removed under reduced pressure to give 6,7-
* dimethoxy-3,4-dihydronaphthalene-2-carbonyl chloride which was used directly
in the next step without further purification. To a stirred solution of methyl 2-
15 aminobenzoate (332 mg, 2.2 mmol) and' EtsN (0.8 mL, 6 mmol) in anhydrous
DCM (20 mL) was added 6,7_-dimethoxy-3,4-dihydronaphthalene—‘z-'carbonyl
chloride in anhydrous DCM (2 mL) dropwise at 0°C. The resulting mixture was
stirred at room temperature overnight. The reaction was quenched with water _‘
and extracfed with DCM. The combined organic phase was dried over sodium |
20 sulfate, the solvent was removed under reduced pressure and the residue was
purified by fiash column, eluting with petroleum ether/ethyl acetate (10: 1) to
give methyl 2-(6, 7-dimethox9-1 2-dihydronaphthaIene-3-carboxamido)benzoate
(330 mg, 45%). LC-MS (ES-API); it 9.27 min; m/z calculated for C21H21NOs
[M+Na] 3901 found 390.1.
25
2-(6, 7-Dimethoxy-1, 2-dlhydronaphthalene-3-calboxamldo)benzo:c acid
(FT1 29) '
i /Q 2MNaOH | i /@
a
Meo H COMe THF, MeOH Meé N COH
MeO ‘ 2 ' © MeO” - 2

FT129




Pd( QAc) 2, PPh3MeO NEt3, MeCNMeO 105 A stirred solution of Pd(QOAc)2 (16
nmg, 0.07 nmol), PPh3 (61 ng, 0.23 mmol), Et3N (0.58 nm., 4.2 nmmol) and

(2) - et hylwé-2021/d4060- 4, 5- di met hoxybenzami do) but - 2- enoat ecfBGQorgo1281 nmol )
in dry C113CN (20 nL) was heated at 70C overni ght under an argon

at nosphere. The reaction was allowed to cool to 5 roomtenperature and then
concentrated under reduced pressure. Thezr esi due was purified by flash

20, 7- af o gy Sifds S Sy Ay () el WiyBlaifobaciel |

Eﬁ/ﬁu my, 83%rbdxé]=m®)(tﬁhzé§le)(440tm§ 50 minul) i MeCkl (61 ik endf BHF Q35HI)7NOS
292, 1

(2)- 5 (6.7 Waeadiee 2N Na3 @ mih frwisscah MO AemPErgus: THE S8 ¢ aci o

o Me02 M Li @oﬁﬁﬂ@n'% stirred at room temperature for 2 hours, then quenched with 1N
5 HCI and diluted with water. The resulting suspension was filtered and the solid
was dried under vacuum to give 2-(6,7-dimethoxy-1,2-dihydronaphthalene-3-
carboxamido)benzoic acid (350 mg, 83%). 'H-NMR (400 MHz, DMSO-d¢) 5
2.59 (t, J = 8.4 Hz, 2H), 2.83-(t,_J = 8.4 Hz, 2H), 3.75 (s, 3H), 3.79 (s, 3H), 6.90
(s, 1H), 6.97 (s, 1H), 7.15 (app t, J = 7.6 Hz, 1H), 7.39 (s, 1H), 7.62 (m, 1H), '
10 8.03 (dd, J = 8.0, 1.6 Hz, 1H), 8.69 (d, J = 8.4 Hz, 1H), 11.89 (s, 1H), LC-MS
' (ES-API); rt 9.22 min; m/z calculated for CoH1gNOs [M+Na]f 376.1, found
376.1,

) 2-(6, 7-Diinethoxy-'1,2, 3 4—tefrahydmnaphthalene-3-carboxamido)benzbic acid
15 (FT130)

o)
Q 10% Pd/C, H, MeO N /Q
O‘ THF, MeOH I :[ ] - H
MeO cozg ~ MeO - COH

FT130

A mixture ‘of 2—(6,7-dimethoxy—3,4-dihydronaphthalene-2-carboxamido)benzoic'
acid (350 mg, 1 mmol) and 10% Pd/C (35 mg) in MeOH (50 mL) and THF (50
20 mL) was stired at room temperature under H, overnight. The mixture was
filtered and the filtrate was concentrated under reduced pressure to afford 2-
(6,7-dimethoxy-1,2,3,4-tetrahydronaphthalene-3-carboxamido)benzoic acid
(250 mg, 71%). 'H-NMR (400 MHz, DMSO-ds) 5 1.70-1.85 (m, 1H), 2.10-2.21
(m, 1H), 2.64-2.82 (m, 3H), 2.82-3.00 (m, 2H), 3.71 (s, 6H), 6.66 (s, 1H), 6.68
25 (s, 1H),7.16 (app t, J= 7.6 Hz, 1H), 7.60 (app t, J¥80Hz 1H), 8.00 (d, /=7.2
Hz, 1H), 8.563 (d, J = 8.4 Hz, 1H), 11.32 (s, 1H); LC-MS (ES-API); t 8 96 min;
- m/z calculated for C;onNOs [M+H]" 356.1, found 356.1.

(Z)-2-(2-(6,7-Dimethoxy-1-ox0-2, 3-dih ydroisoquinolin-4(1H)-
30 ylidene)acetamido)benzoic acid (FT131)

2-lodo-4, 5-dimethoxybenzoic acid



Co2Et co2H To a stirred solution of (2Z)-ethyl

2- (6, 7-di met hoxy- 1- oxo- 2, 3-di hydroi soquinolin - 4(1H)-ylidene)acetate (1.45

g, 5 mmolwoi2o1ida@d2(20 nl) and THF (40 nmL) was 15 added peiNAu2@td/op5B981)

dropwi se at room tenperature and the resulting mxture was stirred at room

tenperature overni ght. The reaction was quenched by addition of IN HCl and

the solvents were renoved under reducedigy essure. The mixture was dil uted

\(MZ';hzvv?téer Snd C(ﬁ0| ed and theq, precipitate collected by filiation to afford
, 7-di met hoxy- 1-oxo- 2, §- di hyd 0q uin n-4(1H) - .- 20 :

yl i dene)acetic acid (1 M . e——hk‘g-h—ééfg @6 . oM n; nmz

cal cul ated for C13HL3NO5 r 262. QMeGhH:f} 262 1, mml) HOBt (587

my, 3.6 mmol), EDC (M8 ny. 3.6 mmol) and DMAPMER39 ng. ! 3.6 mol) in dry

?h/g ﬁggulrrtt) r?w% sﬁl?é&dolﬁh&'l\'of 2—:6&0&4 %lmmidﬁydém?%(deqﬂ or@oamz emﬁl)m UL e.
i xture was stirred at room fenperature t ot t
reacti on wa 22l was added assaiution K (P79 @(ﬁ/&s B 'Edﬁ%ghede

[ h
organi ¢ phages d{l@&ﬁoﬁ@écr f 8vct mfg E‘*adf‘ﬁb(}?fj‘?L e WY stitfd moam fea{;féramfé

evapor at ed urified flash
chr onat o§r a[ﬂvpnughltn@ﬂwwel\mmmms(@mme@s the ngrwas adjystad tos7 withrilN  2- ( 2-

(6, 7.9 o o ARV BON : ARE appero

%0( [2I\/Elrglar7 g?&sthggfwmlidgg%%ﬁ%d oveil sodiust smrfaiﬁoalmlnempmated to(g‘lye i2elodpt :
ul |

~4(1H)-ylid %QMWB@%&&{ 85"?78‘* 0.35 mml) in MeOH (4 nl) and

THF (8 L) was added 2N LiOH (0.7 m) dropwi se at roomtenperature. The

resulting mxture was stirred at _roomtenperatur  ah
a Ethyl 2-(2-iodo-4, 5-dlmethoxybenzalr171p do )acéjtat% overni ght

0 : .0
MeO S HzN\)j\OEt MeO __OEt
OH . N
EDC, HOBt NEt; . . _ H o
‘MeO ' | MeO | '

To a stirred solution of 2-iodo-4,5-dimethoxybenzoic acid (24.6 g, 80 mmol),

ethyl 2-aminoacetate hydrochloride (11 g, 88 mmol), EDCI (17 g, 88 mmol) and

HOBt (14 g, 88 mmol) in dry DCM (500 mL) was added Et;N (55 mL, 400 mmol)
15 dropwise at rt. The resulting mixture was stirred at room temperature overnight

then the reaction was quenched with water, and thoroughly extracted with DCM.
The combined organic phases were washed with brine and dried over sodium

sulfate. The solvent was removed under reduced pressure and the residue was
. purified by flash chromatography using petroleum ether/ethyl acetate 3:1 (v:v)
20 as eluent to give ethyl 2-(2-iodo-4,5-dimethoxybenzamido)acetate (29 g, 95%).

N-(2-Hydmxyethyl)-2-iodo-4,5—dimethoxybenzamide
. o}
Me jCﬁkN/\n,oa TH:T;O - Mo Q u/\/OH
MeO MeO I
LiBHs (63 mg, 3 mmol) was added to a stirred solution of ethyl 2. (2-l0d0-4 5-
25 dimethoxybenzamido)acetate (379 mg, 1 mmol) in THF (2 mL) at -10°C. The
' " reaction was stirred for 5 min then methanol (0.22 mL) was added dropwise.

The reaction mixture was warmed to room temperature, stirred for 30 minutes
and quenched by addition of water. The THF was removed under_reduoedA



20 then the reaction was quenched by addition of 1N HCl and the sol vent was
renoved under reduced pressure. The m xture was diluted with water, cool ed
and the pwechpitsatze. collected by filtration to afford PCT/AU2010/001398
(2)-2-(2-(6, 7-di net hoxy- 1- oxo02, 3-di hydr oi soqui nol i n-4(1H) -yl i dene) acet am do
)benzoic aci'd (125 ng, 93% . 11-1-NWR (400 MHz, DVBO-d6) 6 3.80, (s, 3H),
3.84(5,2H) 3.85 (s, 3H), 7.00 25 (s,104) 710m1H) 7.22 (d, J=6.0

(du, 3 = o Pretfiie g f &y %m?@uengs é"%%ﬁgﬂ'nﬂ?facﬁdlg@hk‘éww !
LC M5 ( ES- Al?Jo}nbuﬁéd 8rg%?udTbIﬁhse§1viet@ah§sHeﬂt with beine W&@Qﬁsc{dﬂdﬂrsu&ﬂ&m

found 383. 107 Met h
2- ani no- 3- hﬁ!\ﬁ’uﬁéﬁﬁm to-stivg Zbe peisle Npiorlket %B"fé?dstqyr )
sol ution of c%ysgﬁil ﬁ%ﬁ'lr EYGR@%G' ﬁe)?acdedtd giveZNg2- @d@quy@ﬂ%%)-_zwdue@,& (80

m.) was added 9.5 se a m xt ure was.

thendheaﬁed dmeﬂwkvbﬁﬂmgm@w mﬂ)sﬁo%‘) &éwﬁet(ﬁﬁrﬂﬁ')vﬁ% T@Ooviy B t he
resi due was e Pﬁg"ﬁg"o aqueous NaHCO3. The
organic phasc%mét&v\gshe Wﬁ EM ri'e overfgodl um sul fate and the
zol vent was rempved under reduced pressure to give nethyl ,
ool st ed 16 HEPERR ARl Smetipyeb Aol ABdgte 1, ° 0 ™ ™
2- met hyI benzol d] oxazol e- 4- cat boxy!
Y SMSDICH,CL,, O _OEt
oxalyl chioride,

o)
MeO__ -~ ~~-OH  -78°C,NEt; :@(‘L /\j
. MeO | " 2 P;13P=CHCQOEt :
"10 A solution of dry DMSO (0.453 mL, 6.4 mmol) in DCM (2 mL) was added
dropwise to a solution of oxalyl chioride (0.338 mL, 4 mmol) in DCM (5.mL) at -
78°C. The reaction was stirred for 30 min at -78°C then a solution of N-(2-
Hydroxyethyl)-z-iodo-4,5-dimethoxybenzamide- (702 mg, 2 mm‘ol)' in DCM (3
mL) was added via cannula. The mixture was stirred at -78°C for 1 hour then
16  dry EtsN (1.7 mL, 12 mmol) was added slowly. Stirring was continued at -78°C -
for 1 hour by which time the formation of fh_e aldehyde was complete (monitored

by TLC). Solid PhsP=CHCOOEt (1.0 g, 3 mmol) was. then added and the
reaction was allowed to warm slowly to room temperature overnight. The

solvent was removed under reduped pressure and the crude product was

. .20 purified by flash column using petroleum ether/ethyl acetate (from 6:1 to 3:1) as

eluent to give (2)-ethyl 4-(2-iodo-4, 5-dimethoxybenzamido)but-2-enoate (280

 mg, 34%). LC-MS (ES-API); rt 8.46 min; m/z calculated for C15H18IN05 [M+H]*
420.0, found 420.0.

25 (Z)-Ethyl 2-(6,7-dimethoxy-1 -ox0-2,3-dihydroisoquinolin-4(1H)-
yIidene)acetaté
Oy_OEt

/\j/ Pd(OAC),, PPhg
NEts, MeCN




A solution of methyl 2-am no-3-hydroxybenzoate (167 ng, 1.0 mmol ), acetyl
15 chloride (86 ng, 1.1 nmmol) and triethylamne (101 ng, 1.1 mml) in

xyl ene (MWorrh)r/mes2stirred at 0OC for 2 h. Pyridine (20 mgpAzdm/oonds) and
TsOH (43 ng, 0.25 mmol) were then added and the m xture was heated at
reflux overnight.. The mxture was then cooled to roomtenperature, diluted
with water and extracted wth ethyl ace{gge The conbi ned organic extracts
were washed wit.h. 20 ter e en d di suI e_and the
sol vent . was 4“ 3hgeé(§°m88rdfr#e‘{‘%& {) e@gu {"M viBSp 'Pfrf%@d
flash chromegtgg(@58YmUS4. agnml)raﬁde@z):euwtw@abbw Bdimethoxybehzamido)bats -
el uent to give net hé 2- et yI be O[d}y %[Ne 4-ca b(&’él 151 érgi‘1 799 .
LC- M5 ( ES- AM-gnoate @66gmg; r? Do d ﬁfé (2 Wﬁ#& at §

found 192. 1.ov@might) uhddrdh a %on atmosphere The reactlon was_allowed to cool to

2- (3, 4-di net hoxystryl ) benzol di oxazol e-4-car boxyl ate MeOCHO 108 A solution

of methy® 2-reemHempenctureiaos then eonpeeﬁam%réeqm@ssurelEhmmlsiuend
3, 4- di met hoxy
m.) wegecogl e%’emegg@lunger ni F@%@%@%Pgﬂ@ﬁwt@?@#%é@ t- BuG<

in THE (1.0 gné/L AZpethyl, 4. R (GiVlimethioxgdesxca2,Sadibydrbisoquinelin-A()ral 5

Cool i ng. bat GEESAERal (o Do ERFILG RS el 7.8 v fue e liaind Br o
for 12 h in c;gm,qlméqm%ﬂt eo2viafoumndd92.and t he .m xture was nmade.slightly

acidic b)6 addition of a IN HCl solution then extracted with DCM -The
organi c Iayers were combi ned, washed with water and brine then dried over

sodi um sul fate (ZPQ—(BWeDﬂa%tHQ*W‘?IonV!ﬁM SLUBIRL4(1PYLyfiGshe)asstk cid  The

resi due was purified by flash chromat ography usi ng petrol eum et her: ethyl

acetate 2:1 - (v:v) as eluent Yo give (Zéz met hyl
(pxazol2d WOHay boxMP@

2- (3, 4-di met hoxysty

(ES-APl); rt 9.25 mn; uI at etHr, Me0B16H17NO6
340.1. 15 (E)-2-(3, ystryl )benzor dl oxmegot’e
(FT132) To a stirred solutiog of. (E)-nethyl

2- (3, 4-di net hoxystyryl ) benzo[ &@B%kazol e- 4- 20 car boxyl at e G2H0ng, 0. 71nmmol )

Lt 1 oom t et BenirEl Sbup ok REnFr g7 et s? %&%&@P%@é%ﬁﬁé??%?i
for-two hourd(1Hpglidenejacstate (1145, thnolHal MeOH.(20anL) din THFXMOrmL)was t hen
NaCl ol | teRd NI @ fu EiRvier ipem lEmps bt g RRullag use S

removed undegag @6HE atPfcdn® Ltéﬁ\pbﬁatG'eVévérﬁ)gh? TRe 4eaction was quenched bKI
D nmet hoxystyr I)benzo koxazo -carboxylic acid (170 ng, 74% VR

(400MHz, Cl @ndsth? s@%%s Q@fe Jegnoved gindey regusedeptsesswe 1H),
7.33- 7.39 ( 1H)
780 (d, 3 ¥ *’a’%ﬁa %ﬁ? ARG it ey ar Gooled g s reciiias ol by o)
1.2Hz, 1H); filicatiow to  afford (2)-2- (6 7—d|methoxy-1-oxo-2 3-d|hydr0|soqumolln-4(1 H)-
20 yhdene)acetlc acid (1.0 g, 7%) LC-MS (ES-API); rt 7.21 min; m/z calculated
for C13H13N05 [M-HJ 262.0, found 262.1.

_27%. LC-MB
.1, found
boxylic acid

(i)-Meth yl 2-(2-(6, 7-dimethoxy-1-oxo-2,3-dihydroisoquinolin-4(1H)-
ylidene)acetamido)benzoate

ZXI

MeO NH EDCI, HOBt, DMAP (0]

X
NEt;, DMF n

MeO
25 ‘ CO,H : OMe

To a stirred solution of (Z)-2-(6,7-dimethoxy-1-oxo-2,3-dihydroisoquinolin-4(1H)- |

MeO™ CO,Me

“ylidene)acetic acid (789 mg, 3 mmol), methyl 2-aminobenzoate (544 mg, 3.6



30 (ES-API): rt 8.88 min; mz calculated for C18/116N06 [ MH 324.1, found
324.1. 1097 rat nmesanoial cells 109 A well-characterised cloned rat
nmesangi alwoebi/dsraze (Kaki zaki Y, Kraft N, Atkins RC D pCeraanvioaoientrol
of nmesangial cell proliferation by interferon-gama. Cin Exp | mmunol

85: 157-163, 1991) was cultured in DVEM (5mM gl ucose) with 5% FBS, 100U/ ni
penicillin, and 10Qug/ nL streptonycin iqehum dified 5% CO2 at nosphere at

37C. Cells were,u 0 age 40 ' ' 0r at | |l
were pl ated "i"ﬁf’g’ 3?"%59* E"Lﬂp'taié é'ﬁ@f’ﬁhggal gbmgﬁw§ﬂéﬁpm¥1gadﬁer e
overni ght. g 36emol) linani DMHA (30 we) washmitledtEtsN €2 nolv,.et5imaiidl) dropiise

DVEM 0. 19%-BS and 150uM L-ascorbic acid; prior to pre-treatnent with or

wi t hout Fi b TEem tampssatwr: The resyiing i as3irped b dearmi Rmperaiisso,
final concemyeridiiner & E@;édioﬂ vids QUEHCREd (WiRPWate? @R @fhctéd withiDeMpr ol i ne
(Perkin-Elner, (2,3,4,5-3H-proline) at 1uC/nmwere added and the

i ncubat i 6n ddet combtredoprganicuphases were ovashedTwitht bring, sdriggdk evere sediufRd i n

triplicate. . f | | ' hed
hrbe. ¢ s ST 90, elaforaflECRA G Ine Klde phides MAGF WelpurfBafaues 150
for 30 mi nutchsoméatographycusing BCM/MeOH#6H (wv)cas elugdbtoTgive (Zmethyl R{2wer e

sol ubilized j] . 75m f 1 A OH at 37C.fqr ) e I QV Lght at
3¢ Al 1 quot 46drdimeiiony- Carenm DR oRaapboia A ey BeE SR Rofe R el
anount of 1KP8EIMGN80%YWDS-MS (ES-ARINt 8.3 tmihN iz walculated rfoe Ca1HbNsDHt s of
neutralized solubili z$d cells gere assayed for protein using the Bi oRad

Br adf or d0pr cSWN?]A@Egay-.bPP%I‘mﬁ “incorporation was nornmalized for protein
content (cpm 3H proline incorporated per ug protein). 25 In order to

conpare the results of experinents performed on different days, the
per cent age i nhi(Bl-2i(&:6.drDimesthexyeT-oxews Fethydraisoquirolig=A(dth)-at ed for each

treat nent by sejt,i £at %.1i nhibition and the control
(i ncubation w %&%FQ%WZ@?%@%%%ﬁH@. tion. 110 S :
, H . _ _ _ ~
o)

N © Os N

0 2 M LiOH
N THF, MeOH N _
A H : - -
« CO,H
MeO , COMe ‘ MeO” 2
OMe , OMe
15 A - FT131

TQ a stired soluion of (Z}-methyl 2-(2-(6,7-dimethoxy-1-0x0-2,3-
‘dihydroisoquinolin -4(1H)-ylidene)acetamido)benzoate (140 mg, 0.35 mmol) in
MeOH (4 mL) and THF (8 mL) was added 2N LIOH (0.7 mL) dropwise at room
temperature. The resulting mixture was stirred at room tempefature_ ovemight

20 'then the reaction was quenched by addition of 1N HCI and the solvent was

| removed under reduced pressure. The mixture was diluted with water, cooled
and the precipitate. collected by filtration to afford (Z)-2-(2-(6,7-dimethoxy-1-6xo-
2,3-dihydroisoquinolin-4(1H)-ylidene)acetamido)benzoic acid (125 mg, 93%).
H-NMR (400 MHz, DMSO-dg) 5 3.80, (s, 3H), 3.84 (s, 2H), 3.85 (s, 3H), 7.00

25 (s, 1H), 7.10 (m, 1H), 7.22 (d, J = 6.0 Hz, 1H), 7.56 (m, 1H), 7.61 (s, 1H), 7.90
(dd, J = 8.0, 1.6 Hz, 1H), 8.57 (dd, J = 84, 0.8 Hz, 1H), 11.38 (d, /= 5.6 Hz,
1H), 13.54 (br s, 1H); LC-MS (ES-API); rt 8.27 min; m/z calculated for
C20H18N20g [M+H]" 383.1, found 383.1. '

30 (E)-2-(3,4-Dimethoxystyryl)benzo[dJoxazole-4-carboxylic a;:id (FT 132)
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Methyl 2-amino-3-hydroxybenzoate
o ' OH SOCl, __OH
- MeOH :
NHz NHZ
COH - : CO,Me

To a stirred solution of 2-amino-3-hydroxybenzoic acid (1.22 g, 8.0 mmol) in

MeOH (80 mL) was added SOCI, (9.52g, 80.0 mmol) dropwise at 0°C. The
5 mixture was then heated at reflux overnight. Most of the methanol was removed.

and the residue was partitoned between DCM and saturated aqueous

NaHCOs The organic phase was washed with brine, dried over sodium sulfate

and the solvent was removed under reduoed pressure to give methyl 2-am|no-

3- hydroxybenzoate (1.27 g, 95%). LC MS (ES-API); rt 8.09 min; m/z calculated

10 for CgHgNO;3 [M+H]" 168.1, found 168.1,

' Methyl 2-meih ylbenzo[dJoxazole-4-carboxylate

OH N ’ o .
AcCl, NEt3, xylene />—M e

NH, . pyridine, TsOH
CO;Me , . CO;Me

A solution of methyl 2-amino-3-hydroxybenzoate (167 mg, 1.0 mmol), acetyl
15 chloride (86 mg, 1.1 mmol) and triéthylamine (101 mg, 1.1 mmol) in xylene (10
| mL) was stirred at 0°C for 2 h. Pyridine (20 mg, 0.25 mmol) and TsOH (43 mg, .
- 0.25 mmol) were then added and the mixture was heated at reflux overnight.
The mixture was then cooled to room temperature, diluted with water ahd‘
exfracted with ethyl acetate. The combined organic extracts were washed with
20 water, brine, then dried over sodium sulfate and the solvent was removed under
reduced pressure. The residue was purified by flash chromatography using
petroleum ether/fethyl acetate 5:1 (viv) as eluent to give methyl 2-
- methylbenzo[d]Joxazole-4-carboxylate (151 mg, 79%). LC-MS (ES-API), rt 8.08
min: m/z calculated for C1oHgNO; [M+H]* 192. 1 found 192 1.
25 .
(E)-Methyl 2-(3, 4-dimethoxystyryl)benzb[d]oxazole—4—carboxylate

MeO CHO
N e
Me MeO MeO S
[;:N)_ . € SN coMe
* THFA-BUOH, t-BuOK .
CO,Me '  MeO




10% ppt 4 106 O, sick .dead 1@00uM 2@ 30QuM 107 0 0 O, ppt 4 (yellow
floating patches @30 & 100uM 108 75%
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A solution of methyl 2—meﬂ1ylbenzo[d]oxazole-4-carboxylate (0.63 g,' 4.12 mmol)
and 3,4-dimethoxybenzaldehyde (0.68 g, 4.12 mmol) in THF (25 mL) and t-
BuOH (5 mL) was cooled to -50°C under nitrogen and treated with a solution of
t-Bu'OK in THF (1.0' mol/L, 4.94 mL, 4.94 mmol) at such a rate that the intemnal
5 reaction temperature did not exceed -46°C. After 2 hours at -50°C, the cooling
bath was removed and the mixture was stirred at room temperature for 12 h in
the dark. Water was added and the mixture was made slightly acidic by addition
of a’ 1N HCI solution then extracted with DCM. The organic I.ayérs were
combined, washed with water and brine then dried over sodium sulfate and the
10 solvent was removed under reduced pressure. The residue was purified by
flash chromatography using petroleum ether: ethylvacetate.2:1 (v:v) as eluent fo
give (E)-methyl 2§(3,4—dimethoxystyryl)benzo[d]oxazdle-4-carboxylate (0.30gq,
27%). LC-MS (ES-API); rt 9.25 min; m/z calculated for C1gH17NOs [M+H]" 340.1,

found 340.1. : | |

15
(E)-2-(3, 4-Dime_thoxystyryl)benzo[d]oxazole-4-cafboxylic acid (FT1 32)

o)

. MeO N 2 M NaOH MeO XN
- CO:Me  THF, MeOH . - COMH
MeO - MeO '

FT132

A To a stirred solution of (E)-methyl 2-(3,4—dimethoxystyryl)beniO[d]oxazoIe-4- '
20 carboxylate (240mg, 0.71mmol) in THF (10mL) and MeOH (5mL)‘ was added 2
N NaOH sqlution (1.77mL) dropwise at room temperature. The reéulting mixture
was stirred at room temperature for two hours then quenched with.-a 1 N HCI.
solution. The mixture was then extracted with DCM and the organic phase was
washed with saturated aqueous NaCl solution and dried over sodium sulfaté.
25 The solvent was then removed under reduced pressure to give (E)-2-(3,4-_
Dimethoxystyryl)benzo[d]oxazole-4—¢arboxylic acid (170 mg, 74%). 'H-NMR
(400M-Hz, DMSO-dg) 5 3.81 (s, 3H), 3.85 (s, 3H), 7.03 (d, J = 8.0 Hz, 1H), 7.33-
7.39 (m, 2H), 7.46 (app t, J = 8.0Hz, 1H), 7.50 (d, J = 2.0Hz, 1H), 7.80 (d, J =
16.0Hz, 1H), 7.87 (dd, J = 8.0, 1.2Hz, 1H), 7.93 (dd, J = 8.0, 1.2Hz, 1H); LC-MS
30 '(E'S-API): rt 8.88 min; m/z calculated for C1gH1sNOs [M-H] 324.1, found 324.1.

1097 rat mesangiali cells
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‘A well-characterised cloned rat mesangial cell line (Kakizaki Y, Kraft N, Atkins

RC: Differential control of mesangial cell proliferation by interferon-gamma. Clin

Exp lmrﬁunol 85:157-1653, 1991) waé cultured in DMEM (5mM glUcose) with 5%

FBS, 100U/mL penicillin, and 100ug/mL streptomycin in humidified 5% CO2
5 atmosphere at 37C. Cells were used up to passage 40.

Proline incorporation Assay ‘ . .
Cells were plated into 24-well culture dishes in DMEM/5%FBS and allowed to

adhere overnight. The subconfluent cells were then starved overnight in
10 . DMEM/0.1%FBS and 150uM L-ascorbic acid, prior to pre-treatment w_ith or
without .FibroTech compounds for 4 hours at 10, 30 or 100uM in 0.1% DMSO,
final concentration. TGF-beta 1 at 5ng/mL (Peprotech) and tritiated proline
(Perkin-EImer; (2,3,4.5-3H)-p.roline) at 1uCi/mLwere added and the incubation -
continued for a further 44 hours. Treatmehts’ were performed in triplicate.
15 |
After the incubation, cells were placed on ice and washed three times with ice
cold PBS. Théy were then incubated on ice with 10% TCA for 30 minutes,
followed by a final wash in cold 10% TCA. The cells-were solubilized in 0.75mL
~ of 1M NaOH at 37C for 45 minutes, or overnight at 4C. Aliquots of the
20 solubilized cells were neutralized in an equal amount of 1M HCI and counted in
scintillant in a beta counter. Aliquots of neutralized solubilized ,célls were
aésayed for protein using the BioRad Bradford Protein ASsay. Proline
incorporation was normalized for protein content (qpm 3H-proline incorporated
per ug protein). '
25 | . .
| In order to compare the results of experiments performed on different days, the
percentage inhibition of proline incorporation was calculated for each treatment |
by setting the TGF treatment at 0% inhibition and the control (incubation with
‘ media alone) at 100% inhibition.
30
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Mesangial cells o ,
Percentage reduction of TGF-beta 1 stimulated proline incorporation:
' : Tox. Rank
FT | 10uM 30 uM 100 M (4 = non-toxic)
98 30% 70% 70% 4
102 O 0 10%, ppt 4
' - | 1@100uM
106 | O 0, sick dead 2@30uM
_ 4 (yellow floating
17, 0 0 0. ppt patches @ 30 & 100uM)
4 (yellow jellylike
108 | 75% 95% 100+% | patches @ 30 & 100uM)°
1109 | 3% 16% -~ 75%, ppt 4
. ‘ 3@100uM
110 0 0 0, ppt (cells elongated)
113 _20% 67% 44% 4
- ' 1@100uM
0,
121 | ~60% 100+% ~dead 3@30uM
| - . 1@100uM
122 25% 80% dead 4@30uM
123 0 0, ppt, sick 0, ppt, dead 1to2
1124 | o0, ppt 0, ppt, sick 0, ppt, sick 2
125 0 0, sick 0, sick 2
126 ~55% - ~75% ~100% 4
127 0 0 ~50% 4
~900 ~200 o 3@100uM
128 20% 20% ~40% (some death)
anon o | " 1@100uM
129 10% 75% dead 2@30uM
130 |  ~10% ~30% ~50% 2@100uM
131 ~20% ~10% ~10% 4
" 90 ~759 ~7EO 3@100uM
132 2% 75%, ppt 75%, ppt (some death)

ppt indicates compound precipitated during assay.




O, ppt, dead Ito 2 124 0, ppt O, ppt, sick O, ppt, sick 125 0 O, sick O,
sick 2 126 -55% -75% - 100%
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11 .

The details of speciﬂé_émbodiments described in this invention are not to be construed

as limitations. Various equivalents and modifications may be made without departing

from the essence and scope of this invention, and it is understood that such equivalent
5 embodiments are part of this invention. '
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What is claimed is:

1. A compound of Formula (1)

Formula ()

ora pharmaceutlcally acceptable salt or prodrug thereof, wherein:

W is selected from the group consnstlng of: CR” and N;

A is selected from the group consisting of: -(CR°R®),- (V)q-(C(O)(CRVR™),--

and ~(CR®R%),-(C(O))~(Y)e-(CR'R"),-, wherein Y is selected from the

group consisting of: O, S, NR", each p and s are an integer independently

selected from the group consisting of 0, 1, and 2, each g and r are an

~ integer independently selected from the group consisting of 0 and 1, and p +

q + r + s is an integer selected from the group consisting of '1. 2, and 3;
Z'-Z%is selected from the group consisting of N-C= and C=C;
) & selected from the group consisting of: C=0, CF; or SO, PO,

X2 is selected from the group conslstlng of: NR' and (CHz) wherein tis an

integer selected from the group conSIstmg of: 0 and 1;

"D is selected from the group consisting of: a cycloalkyl, heterocycloalkyl,

cycloalken_yl, heterocycloalkenyl, aryl or heteroaryl ring; - .
R', R%, R, R®, R, R®, R®, R, and R"! are each independently selected from
the group con5|st|ng of: H, halogen, OH, NO., CN, NH,, optionally

substltuted C4-Cy2 alkyl, optionally substituted Cz-C,, alkenyl, optlonally ‘

substltuted C,-Cy, alkynyl, optionally substituted Cy-Cio heteroalkyl,
optionally substituted Cs-Cy2. cycloalkyl, ‘optionally substituted . C5-Cs2

cycloalkenyl, optionally substituted C5-Ci, heterocycloalkyl, optionally

substituted C,-C,, heterocycloalkenyl, optionally substituted Ce-C1s aryl,

. optionally substituted C,-Cis heteroaryl, optionally substituted C,-Cs2

dead
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: 113
alkquxy, optiohélly substituted C,-C, alkenyloxy, optionally substituted C,-
Ci2 alkynyloxy, optionally substituted C,-Cy; heteroalkyloxy, optionally °
substituted C;-Ci» cycloalkyloxy, optionally  substituted Cs-Ciz
cycloalkenyloxy, optionally substituted C,-C,, heterocycloalkyloxy, optionally
5 substituted C,-C;, heterocycloalkenyloxy, optionally substituted Cg-Cyg -
o aryloxy, optionally substituted C,-C,s heteroaryloxy, optionally” substituted
- C4-C4, alkylamino, SR“,'SOSH, SO,NR™R'®, SO,R'", SONR"R'®, SOR",
COR“, COOH, COOR™, CONR"R™ NR™COR', NR'COORY,
\ ‘ NR'SO,R", NR'*CONR'R™, NR"R", and acy}; '
10 - R?and R?, are each independently selected from the group consisting of: H,
OH, NO,, CN; NH,, optionally substituted C4-C,, alkyl, optionally substituted
C2-Cy2 alkenyl, optionally substituted Cz-C.2 al'kynyl, optionally. substituted
Ci-Cio heteroalkyl, optionally substituted C;-Ci; cycloalkyl, optionally'
substitutéd Cs-Cy2 A cycloalkenyl, optionally  substituted Cz-Ci
16 " heterocycloalkyl, optionally substituted C,-C,, heterocycloalkenyl, optionally
substituted Cg-C4g aryl, optionally substituted C;-C1s heteroaryl, optionally
substituted C;-C,, alkyloxy, optionally ‘substituted C2-Cy, alkenyloxy,
" optionally substitufed C.-Cy2 alkynyloxy, optionally substituted C1-C1o
heteroalkyloxy, optionally substituted Cs-Cy2 cycloalkyloxy, optionally
20 substituted  C3-Cy, cycloatkenyloxy, optionally substituted C,-Cy;
heterocycloalkyloxy, optionally substituted C:-Ci» heterocycloalkenyloxy,
optionally substituted Cg-Cis aryloxy, optionally ‘substituted C;-Cis -
heteroaryloxy,. optionally substituted C;-C,, alkylamino, SR“. SO;3H,
SO.NR™R'™, SO,R"™, SONR™R', SOR'Y, COR" COOH, COORY,
25 CONR™R', NR™COR™, NR'COOR™, NR"SO,R", NR'CONR"R",
NR¥R', and acyl; or R? and R® may be fused to form a 5 or 6 membered
cycloalkyl, heterocycloalky_l, aryl or heteroaryl ring each of which may be
optionally substituted; _ '
- R R™ R' R'™ and R" are each independently selected from the group
30 consisting of: H, an N-protecting group, optionally substituted C;-C12 alkyl, -
optionally substituted C,-C, alkenyl, optionally substituted C5-C.. alkynyl,
optionally substituted C;-Cio heteroalkyl, optionally substituted Cs-C,2
cycloalkyl, optionally substituted C;-C.2 cycloalkenyl, optionally substituted
~ C4-Cy2 heterocycloalkyl, optionally substituted C;-C,, heterocycloalkenyl,
35 © optionally substituted Cs-Cis aryl, and - optionally substituted Cy-Cs
heteroaryl; - - ‘ |



ppt indicates conpound precipitated during assay. The details of specific
enbodi nents described in this invention are not to be construed as

i mtati owe.2oMaurgaws equi val ents and nodi fications nay lpernadelowioidsut
departing fromthe essence and scope of this invention, and it -is

under stood that such equivalent 5 enbodi ments are part of this invention.
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Formula (1) 6 Formuka  Lhieds fmind BRARESRUIGY H opfir) dlhuddd,f
' alkyl, optionally substituted C,-C,, alkenyl, optionally substituted C»-C,,
alkynyl, optionally substiiuted C+-Cyo heteroalkyl, optionally substituted Cs;-
Cy2 cycloalkyl, _.6ptionally substituted Cs-Ci.Cycloalkenyl, optionally
5 ‘substituted C4-Cy, heterocycloalkyl, optionally substituted  C,-Cs2
heterocycloalkenyl, optionally substituted Cs-Cig aryl, and optibnally
/ | . substituted C,-C1s heteroary!; | N
' - m s an integer selected from the group consisting of 0, 1, 2, 3, and 4;
- nis an integer selected from the Qroup consisting of 1, 2, 3, 4, and 5; and
10 - m+nis an integer selected from the group consisting of 1, 2, 3, 4, and 5.

2. A compound as claimed in claim 1, wherein R? is =X-R™ and R® is -X*-R",
wherein: ' . ’ |

- R™ and R are the same or different and are selected from the group

15 consisting of: H, halogen, Cy-jo alkyl, C3-Cio cyclokalkyl, C;3-Cyo
cycloalkylmethyl, C5-C1 alkene, C5-C4o alkyne, aryl, Cs-Cy alkaryl, fused Cs-
C2 aryl or alkaryl and a hydrocarbon chain containing a heterocyclic or
fused ring; any of which may be optionally substituted; | |

- X and X* are the same or different and are selécted from the group

20  consisting of: a bond CR*R?, 0, NR? and §;

- R® and R* are the same or different and are selected from the group
consisting of: H, halogen, OH, NO,, CN, NH;, optionally substituted C,-Cs,
aIkyI, optionally 'substituted\CrCm alkenyl, optionally substitufed C-Ci2
alkynyl, optionally substituted C1-C1o heteroalkyl, optionally substitute_d Cs-

25 C.. cycloalkyl, optionally substituted C3;-C,, cycloalkenyl, optionally
substituted C,-Cy>» heterocycloalkyl, obtionally substituted C}Cu
heterocycloalkenyl, optionally substituted Cs-Css aryl, optionally substituted
Ci-Cys heteroaryl, optionally substituted C;-C,, alkyloxy, optionally
substituted C,-C,, alkényloxy, optionally substituted Cz-C1z alkynyloxy,

- 30 optionally substituted C;-Co heteroalkyloxy, optionally. substituted C;-C,;
’ cycloalkyloxy, optionally substituted Cs-Cs2 cycloalkenyloxy, optionally
substituted C-Cy, heterocycloalkyloxy, optionally substituted Ci-Crz
heteroCycIoalkenquxy, optionally substituted Cg-Cy aryloxy, optionally

o substituted C4-C,g heteroaryloxy, optionally substitﬁted C,-Cy2 alkylamino,

35 SR", SO;H, SO,NR"R", SO,R", SONR™R'™, SOR", COR", COOH,

'  COORY, CONR™R™, NR™COR™, NR™COOR" NR™SOR™,
NR'*CONR'"R", NR"R", and acyl; and



Wis selected fromthe group consisting of: CR7 and N, Ais selected from
the group consisting of: -(CR8R6)8-(Y)64C(0))r(CRwR11)8- and

- (CR6129)wo(2@(1duy432(Y) - (CRLORL1), -, wherein Y is sel eced/Auzomdiesgroup
consisting of: 0, S, NR12, each p and S are-an integer independently

15sel ected fromthe group consisting of 0, 1, and 2, each q and r are an

i nt eger independently selected fromthe §t®up consisting of 0 and 1, and p

+ g +.r + s is an inpeger 0 0SSt ind and
3; Z1-Z2is selected Fr o?’n ?eeclte%f%%q %E@@%&ﬁs‘?ﬂ&@cﬂ aﬁc{h%%&&;&& gsg"fpéct ed
fromthe group consi gptlongllyosubsmugad Q?—@malkﬂcmpthY spbstituted GeCecalkanyt r om
the group consisti N9t onalNngubili&gtegC'@)éu‘M&ﬁ(&ﬁyrln 6pt|bﬁalr'§n édBEﬁGl%& wlegt ed

fromthe group consistrng o rom

consi sting of:" a. cychejgrogl, OﬁﬁQ@Hbéyéﬁtlﬁawﬁa-CQgMWbrgpponallygsubstﬁuted

het er ocyclgal kenyl , 85, §&lofIRrT, & dHaII smmutedc-c Kéterdddclogikyf ptibially R7,
Re, Re, Rw, and R11 arezecgch | rg pA )‘ 1712 odgcloatky? @p y

|l ected fro group
consisting of : H haPshiyt N@terﬁa ,FBB'H"B ?‘f@%éﬂs&ﬁ‘ﬁ apd_ o
al kyl, optionally subﬁttonhllytswstfﬁae@m{a&ﬂmyéryl optionally substituted
C2-C12 al kynyl, optionally substituted Cl-Cl0 heteroal kyl, optionally
substituted C3-Cl2 cycl oal kyl, optionally substituted C3- C12
cycl oal kenyl ,3.opt |Ancmhm0ndtab$lalmmtleatlam20&|ierhletf€?‘mxym’@eahyedtqulm eﬁa:lrl y

b I
Dbt A4 otk efigeehennt Ce%@té‘%aﬁ o S eng) TR Pl

Cl-C12 11 3 heteroaryl ring, each of which may be optlonally substltuted
4. A compound as claimed in any one of claims 1 to 3, wherein 2'-Z%is C=C.

15 5. A compound as claimed in any one of claims 1 to 4, wherein D is selected from
: the group consisting of: phenyl, Cs-Cs cycloalkyl, C,Cs heéterocycloalkyl, C,Cs
. heteroaryl. '

: 6.  Acompound as claimed in any one of claims 1 to 5, wherein R® is selected from
20 the group consisting of: COOR™, COR", CONR™R', NR"R'™, SO,R"™ and
- SONRY"R'™, ,

7. ~ A .compound as claimed in claim 6, wherein R® is selected from the group
© consisting of: COOH, CONHg. CONHCH,, CONHOH NH;, SO,CH;, SO;NH,,
25 SONHCH,;, and SON(CHy)s.

8. A compound as claimed in any one of claims 1 to 7, wherein D is selected from
the group consisting of phenyl and C,-C;s heteroaryl.

30 9. A compound as claimed in claim 8, wherein the R® substituent is ortho to X2.

10. A compound as claimed in any one of claims 1 to 7, wherein D is.selected from
the group consistihg of C;-Cg cycloalkyl and C,-Cs heterocycloalkyl.

.35 11. A compound as claimed in claim 10, wherein the R® substituent is either
" geminal orvicinal to X2,



al kyl oxy, optionally substituted CrCl2 al kenyl oxy, optionally substituted
Cr Cl12 al kynyl oxy, optionally substituted Cl-Cl0 heteroal kyl oxy, optionally
substi t utwg 20870@i32cydoal kyl oxy, optionally substitut ed pC3ADTRR10/001398

cycl oal kenyl oxy, optionally substituted Cl-Cl2 heterocycl oal kyl oxy,
optionally substituted Cl-Cl2 heterocycl oal kenyl oxy, optionally substituted
C6-C18 aryloxy, optionally substituted €6 C18 heteroaryl oxy, optionally.
substituted -Cl12,al kyl anj no,, SR14, SO3H N1115R16, .SO02R14,. SQNR151215,
SR CoR14, Voort A&SrReY BORRIISS A anKahe ch RS LI chrRe (ivis, Sloteg,
NR15CONR15R1 GronNeREgriLip, consistingoof] K ar®halogenkR3, are each i ndependently

sel ected fromthe group consisting of: H OH NO2, CN, NH2, optionally
substituted Cl1-C12 al kyl, optionally substituted C2-Cl2 al kenyl, -optionally
substituted O8 ClLA sorRgoupd asogiaiingd din ARy ongh ot claimsetitaC] 2, whereie e i sglasted
optionally s i &i Ve . optionally substituted C3-C12
cydoal~ken§; %}Hg‘%ﬁﬁy&éﬁbﬁlﬁ?ﬁﬁgagét&iz het er ocydoal kyl ,- optionally -
substituted C2-Cl2 heterocycl oal kenyl, optionally substituted C6-C18 aryl,
optional ly sufsti tAlésHbduhd & Blalheddan a@r e of Pih®Mad 13 wheksd Xt 9IRS C1- C12

al kyl oxy, optionally substituted C2-Cl2, al kenyl oxy, optionally substituted
C2-Cl12 al kynyloxy, optionally substituted C-C o heteroal kyl oxy, optionally
substituted O%. CLA cyrmpamdkas elaivheddpiciaimafld] whetelrs R’ igtselécted-fiGhthe group

opt i onal 110 s berdarc 8hd BanbhaRsubihle Scadof oy, “opti onal y subst i tut ed

C6- C18 aryl oxy, optionally substituted Cl-Cl8 heteroaryl oxy, optionally

substituted C1 ' : A ; ONR15R15,
SoRL4,  oRLA, Pooerh Y =6 B eng bl br PR TS B e e e,
NR15CONR18R17, NR15R18, .and acyl; or R2 and R3 may be fused to forma 5 or
6 menbered cyg oalKydmpdlRl 85 elatddIR ki 16, aWhereiPR’ 8¢f.er oaryl ring. each of
whi ch nmay, _be optionally substituted; Rl12, R13, R15, R16, and Rl17 are each
indep\ende1 |y selected fromthe group consisting of: H an N-protecting

glr Ck>UDL | opti ?_nﬂi. I ylAs U@ﬁ%&l{np:ﬁ?clﬁﬁ\e@lﬂ afy l@'ré of epimNab hy, wrlbvatni Atg _edeéz’% Cl2

al kenyl, optigona subst i ed Co- nyl.,, QP a S i Lyt
Cl-C10 heter of(éqnme?/grgm F‘Hﬁ&?’i‘%/ °E%§t%8?'é§¥"&%é"&1§' ‘é{}@om 82%{31 {’@#@r ly
substituted GXS{D2SCHs ISCIOkSG(S), $)[80.Chial $§., (OIS, iC(O)NIE, CB)S;18H, NH(CO),

het er ocycl oallg'yhl{= l_@%'g% y substituted Cl-Cl2 heterocycl oal kenyl,
optional ly subs i(% te -Cl8 aryl, and optionally substituted Cl-C18
het er oar 40 114 R14 is selected fromthe group consisting of H, ,
optionally s tit < I | A S j - sg) kenyl ,
optionally sﬁt I tﬁu%(ggp%@ %%I%E§HI}FW%%€P§J#Q _ sy“&i?)%’tﬁeﬁ?g? éﬁj ?1?"%(

het er oal ky) , eAshiinsiependently seieqted,frem thesgroun consisting af: Rptionatisybstitaier\c1-Ciz
substituted Gik @¥E bpidn4a bstitdfebic) ) dikynglowpst i tuted C1- Cl12

het er ocycl oal ky)lﬁszopti glﬁdal Wsubsti t'ut e%l %T?Csldg het er ocycl oal kenyl ,
optionally substituted C6-Cl8 aryl, and optionally substituted Cl-C15
heteroaryd5 m0.s Fcompa@drasssdimed atlclhimomg, tvitergh thepogstionaliyssubsguted d).C,l, 2,
3, and 4; " is.C n is,.an integer selected fromthe group consisting
of 1, 2, 3, £ yé%&'%,"gﬁgu‘irﬁ °%-is an integer selected fromthe group
consisting of 1, 2, 3, 4, and 5. 2. A conpound as clained in claiml,
wherein R2 i X3-R ‘,ﬂ&ﬂl I S X4 - X ~ Q. samne
or different Sza%d a}"Rgose en?fé esda ?"rnﬁ]'ﬁ%mg\rwd%@@g t@éﬁpéﬁ@?l{y‘%u%g@ﬁtgﬁt&r%i, ogen,
C1-10 al kyl , atiynglery isfetCekalkyuylalkylo®y.C10 cycl oal kyl met hyl , C3- C10 al kene,
C3:- C10 aldgyne, aryl, "Cs-Cm.al karyl, fused C5-C2 aryl or alkaryl and a

hydr ocar bon chai n contai ning a heterocyclic or fused ring, any of which may
be optional | y223u béH Femeqipd as claimed in any one of claims 1 to 21, wherein R’ is selected

from the group consisting of: H and optionally substituted C,-Cg alkoxy.

23. A compound as claimed in any one of claims 1 to 22, wherein R? is selected
35 from the group consisting of: HyCO, F,HCF,CO, F,HCO, FsCO, and CHCCH,0.



X3 and X4 are the sanme or different and are selected fromthe group

20consi sting of: a bond CRZOR21, 0, NR 22 and S; R2 and R2' are the sane or
di ff er entwendianesssel ected fromthe group consisting of pciHAt2zalomgeds OH,
NO2, CN, NH2, optionally substituted Cl1-Cl2 al kyl, optionally substituted
C2-C12 al kenyl, optionally substituted C2-Cl12 al kynyl, optionally
substituted Cl-Cl0 heteroal kyl, optional1¥ substituted C3-- 25 Cl12

cycl oal kyl, aptiona psti b . C3- C 03l : !

cubst i tut ed o Crotontpai . aihBs e ae GYERRR' CREY. iR 3! pected

het er ocycl oalfteemtpe graypt doosistingyof J1:66), FiHEREOCEHNSG, BRE@, andbEHCENRP! v
substituted Cl1-Cl18 heteroaryl, optionally substituted Cl-Cl2 al kyl oxy,
optionally substituted C2-Cl2 al kenyl oxy, optionally substituted . C2-C12
al kynyl oxy, 250 oft FesmRaung as giaimed in ay ene efi¢aims: etoott Mhersiy R” ipeslerted | v
substitut gd Ggmithe grotpRahitingar. H ard b;ﬂi&ﬁélll)éusétm&d ticedikedr. C12

cycl oal kenyl oxy, optionally substituted Cl-Cl2 heterocycl oal kyl oxy,
optionally substituted Cl-Cl2 heterocycl oal kenyl oxy, optionally substituted
Ce- C18 aryl 026, " O comipound &bRimdduineshyConeCbB claimise otar 38, wherein (R% amibRY y

substituted Cl-Cl2 al kyl am, no 5SR14, SCOBH. $ , " 'R,
SOR14, CORL4; %,arﬁgﬁﬁ?ﬁw %’,”Rllﬁ?%%ﬁ%’?m' 9§gﬁﬂ%§%}§:
NR15CONRLOR1 AandPOIBRA 6, and acyl; and. 115 R22 is selected fromthe group
consi sti ‘of: H an N-protecting group, optionally substituted Cl-Cl12

al kyl, optionally substituted C2-Cl12 al kenyl, optionally substituted C2-C12
al kynyl , optiZfnal |Accompesnd selected pm thepgraen eansisting/of; opti onal |y substitut ed
C3-Cl12 cycl oal kyl, optionally substituted 5 C3-Cl2Cycl oal kenyl, optionally
substituted Cl1-Cl2 heterocycl oal kyl,  optionally substituted Cl-Cl2

het erocycl oal kenyl, optionally substituted Co-Cleary!, and optionally
substituted Cl-Cl8heteroaryl. 3. A conpound as clained in claim?2, wherein
R15 and R19 are fused to forma 5 or 106 nenbered cycl oal kyl', ;

het er ocycl oal kyl, cydoal kenyl, heterocycl oal kenyl, aryl or heteroaryl ring,
each of which nmay be optionally substituted. 4. A conpound as clained in
any one of claims 1 to 3, wherein Z1-Z2 is C=C.



15 5. A conpound as clainmed in any one of clains 1 to 4, wherein Dis
sel ected fromthe group consisting of: phenyl, C3-C6 cycloal kyl, C2-C6

het er ocycWwoabiiyl4743¢2- C6 het er oaryl . 6. A conmpound as pclraiuren/domeany one
of claims Ito 5, wherein R5 is selected from 20 the group consisting of: -
COOR14,  cOR14, CONR151r, NR15R16, SO02R14 -and SONFV5R16. 7. A conpound

as claimed in claim6, wherein R5 is sel#t8ed from.the group consisting of:
COOH, CONH2, CONHCH3, CONHOH, NHZ2, SC2CH3, SO2NH2, 25 SONHCH3, _and

SON(CH3) 2. 8. A,.eorrpound as Ia in any one of clains § wherein D

is selected fro RS g of phenyl @ 2-R6N ryl. 30

9. A conmpound asF | aHm o erein the pst it uent 6Hortho to

X2. 10. A conpouRd & 8€d i n any?one of clai ® 0'S7, wher el 7t D

sel ected fromthe group consisting of C3-C6 cycloal kyl and C2-C6

het erocycl oal ' kyl . WO 2011/ 04'¢32 AU2010/ 001398 116? 12.0A und as
5 to wher ei n R6pmk6. SE edllfr e group

clained in any,:%gazcg&
consj sting of: Hahd ¥ 3. conmpound as cl

clainms 1 to 12, [ O 2 | eIecQtalfrom
and SO2 14. A c\c/)vr]r\g%und as cI atned in any oneh&f%
i s NR13.

x | FzHcomLN/Q Fscomi\NQ
_ H , H
© FHCO™ s CcoH F5CO s70 COH

a ohe of :
sting @Pz:H C=0

H
" MeO o X0 CONHOH

~ “N - MeO

MeO s
F,HCO S OMe -



15. A compound as clainmed in claim 14, wherein 1113 is selected fromthe
group 10consisting of: H and optionally substituted C-C 2al kyl. 16. A
conpound we 20i1@i4m3d in any one of clains 1 to 15, wherepoT)AU2810008Y398. 17.
A conpound as claimed in claim16, wherein R7is H. 18. A compound as
clainmed in any one of clains 1 to 17, wherein Ais selected fromthe group
consisting of: CH CH2CH2, CH=Cll, 0, O1®, OC(S), OCH2, C(0)0, C(9S) 0,
SCH2, SC(0), SC(S), S, SCH2, S, C(0)S, C(O)NH C(S)S, NH, - NH(CO),
N=CH, and NHCH2. 19. A corrpoﬁnd clainmed in any one of I ai @I to 18,

wherein R2 and R3M&Me_ €% ently sel ecMe@ I RRe g consi sti ng
of : optionally substi ad (1- 0120%4'1<yl oxy and opt al 1y sdﬂ)QQﬂt*ut ed
C2-Cl2al ] cynyl og. M@® 207 A Nonpound as cl ai mred MeOCI|a mQ9 wherein the

optionally substituted Cl1-Cl2 al (wy is Cl-C12fluoroal kyl oxy. 2d1.A

compound as cl ai rred inclaim erein the optionally sub&itft C2-C12
al kynyl oxy is 2k 30 22. AMeOpotd~Q 'ﬁ ed in any
one of clainms 1 to 21 gr oup .HoNn 'oséi ng of:
H and opti onaIIszﬂﬂ%tl UtNd . C1-C5 Al KOXY. FHCF,C0™23# AsConmpound™3
claimed in any one of clainms 1 to 22, wherein R2 is selected 35 fromthe
group consisting of: H3CO F2HCF2CO,_ F2HCO, F3CO, and CHCCH20.

| o N 0 HNA
BN QR J@ff*(
' COH - CoH
z o oo  ? . MeO 2

z..

N
H
‘ N
0 Zz \“
o N\\HLﬁ SN
0- NH R. F,HCO
MeO -  FHCO
R = SO,Me, SO,NH,, SONHMe, SONMe, R = NH,, CONH,, CONHMe, CONHOH
OMe O
MeO N N’Q
H  coH
MeO™ . (o)
HN—N

I:E j)j\ COH -
0.0 ( ] |
S\ . \I

= ﬁ | . MeO S| /@

F,HCO o R
L 'MeO
F,HCO
* R=S0,Me, SO;NH,, SONHMe, SONMe; R =NH,, CONH,, CONHMe, CONHOH -

S \ O\"P‘ .
> ‘u MeO N 'S\N
] COH ' : H H
F,HCO - 2 " MeO S | »COz

F,HCO - OMe



117 24. A conpound as clained in any one of clains 1 to 23, wherein R3 is
sel ected fromthe group consisting of: H3CO F2HCF2CO F2HCO F3CO and
CHCCH20. wo 2011287434 conpound as clained in any one of clparnu2dioion1Rd,
wherein R4 is selected 5 fromthe group consisting of: H and optionally
substituted Cl-C6. al koxy. 26. A conmpound as clainmed in any one of clains 1
to 25, wherein R2 and R3 together are sef2@ted fromthe group consi sting

of : OCF2CF2CO, OCH2C1l-120, OCF20, and OCH20. 27. A corrpoun | ected from
the group consisting of: 118 120
COH ' MeO CO,H
MeO

0

" MeO
O el
| | Mo COH
Meom)(u@
MeO  CO,H

ora pharfnaceutically acceptable salt or prodrug thereof.

28. A pharmacéUtical composition including a compound as claimed in any one of
5 claims1t027,and a pharmaceutically acceptable diluent, excipient or carrier.

29. A method of treating a disease or condition associated with fibrosis, the method
including administering to a subjedt in need of such treatment a therapeutically
effective amount of a compound as claimed in any one of claims 1 to 27.

10 o
30. A method as claimed in claim 29, wherein the disease or condition is selected
from the group consisting of fibrotic skin disorders, lung disease, heart disease and |
kidney disease. '

15 31. A method of treating a disease or condition characterised by inflammation
and/or a benign or malignant neoplastic disease, the method including administering to
a subject in need of such treatment a therapeutically effective amount of a compdund
as claimed in any one of claims 1 to 27.

20 32. A method of inhibiting fibrosis in a subject, the method including administering
_to the subject a therapeutically effective amount of a compound as claimed in any one
of claims 1 to 27.

33. Useofa compound as claimed in any one of claims 1 to 27 to inhibit ﬁbrbsis.
25



MeOMeO or a pharmaceutically acceptable salt or prodrug thereof. 28. A
phar maceuti cal conposition including a conpound as clained in any one of
claims 1 wo28i1/04243d a pharnmaceutically acceptabl e di | uerCT/Ageciomioends or
carrier. - 29. A nethod of treating a disease or condition associated with
fibrosis, the method including adm nistering to a subject in need of such
treatment a therapeutically effective am@gmt of a conpound as clained in
any one of clgims 1 tg 27. 10 30. .A nethod as clai ned jn ¢l ai 9. erein
the di sease oﬂ'corﬂlﬁetq(?ar?"m"% %‘cﬁ'@'&egef"o?ﬂytqqg °§$'8'U]§W1§t8r?'gi"§ﬁ\e§§a -9r¥|°¥)\$]otic
ski n di sor derdisease bgcahdition assoclatsl withdfibsasésse and ki dney di sease. 15 31. A
met hod of treating a disease or condition characterised by inflanmmation
and/ or a benign or malignant neoplastic disease, the nmethod includin
admi ni steri ng3& o dseudbpecomppundascciaimed inarny aneohiciaimst 1 19 A71ie thedeeatment of §
ef f oct | Ve gAMynlagord QBRI RrSA b S findih 8RI0Ch BIETSr Mafiing
2032. A rretsﬁo 0 slgn%_ |?F;§g%lg roglgs igela sn&BJ ect, t?’ue rretnﬁdgd I ncl g?:li ng
admi ni st er i ngheoplastipdise@spect a therapeutical ly effective anount of a
conpound as .claimed in any one of clains 1 to 27. 33.Use of a Conpound as
clainmed in ang/ one of clains 1 to 27 to inhibit fj brosisl._ ’ "
6.  Use of a compound as claimed in any one of claims 1 to 27 in the preparation of
: a medicament for treating a disease or condition associated with fibrosis. - '
10, 4 .
37. Useofa compound as claimed in any one of claims 1 to 27 in the preparation of
a medicament for treating a disease or condition characterised by inflammation and/or

a ben'ign or malignant neoplastic disease. -

15 "38. A compound of Formula (il

| Formula‘ an

20 or a pharmaceutically acceptable salt or prodrug thereof, wherein:

- Ais selected from the group consisting of: -(CR’R*’),,-(Y),,-(C(Q)),-(CR‘°R")s-
"~ and «(CR°R%),-(C(0))(Y)e-(CR™R™)s-, wherein Y is selected from the.group
consisting of: O, S, and NR'?, each p and s are an integer independently
25 selected from the group consisting of: 0, 1, and 2, each q arid, r are an
integer independently selected from the group consisting of: 0 and 1 and p
+q + r + s is an integer selected from the group co,nsisting of: 1, 2, and 3;
- X'is selected from the group consisting of: C=0O, CF,, and SO,, PO,



WO 2011/ 047432PCT/ AU2010/ 001398 121 34. Use of a conpound as clained in
any one of clains 1 to 27 in the treatnent of a disease or condition

associ at esowntnafdsbr osis. 35. Use of a conpound as cl aipoeduzmoany3oene of
clainmse 1 to 27 in the treatnent of a disease or condition characterised by
I nfl ammati on and/ or a benign or malignant neoplastic disease. 36. Use of a
conpound ‘as clainmed in any one of claimsiZR to 27 in the preparation of a

37 Use of a conpourt’ BSSEIERIRT 18 (AP GHSSORo B At on (atidhstpersin Fiscen °
preparation of a medntegerstlectenrfran thalgraup cnsistingaf.cd and ,ondi ti on o
i seage. 15 . 3b. A cBbanRHon R dury FRRpd of 1 chKUHY. HiGRELERENG.
Frg;nrr?ﬁgut |r gﬁl I Zoﬁgiccyﬁoalkbm?.iml&mmiopk&ﬂ.@phbetgmm uhgrein: A s;s:el ect ed
(o) 0300y 7 (o B (MRS e SR gy sBRtel (A S R,
consisting of: 0, S, ofatt Qk1NO2e6Nh Nitzaeetionally substityted £g€h2 plke Satirnaly | v
25sel ected from the gjhgifteBAtSt S HiketlyIObptidRallyl suklitited CLBG alynGIN @ptiordll an
: . substituted C;-Cyo heteroalkyl, optionally substituted Cs-C:2 cycloalkyl,
optionally substituted C;-Ci2 cycloalkenyl, optionally substituted C,-Ci,
10 hetérocycloalkyl, optiohally substituted C,-C, hetérocycldalkenyl, optionally
substitqted Cs-C1s aryl, optionally substituted C4-C4¢ heteroaryl, optionally
substituted C,-C,, alkyloxy, optionally substituted C,-C;; alkenyloxy,
optionally substituted C,-Ci» alkynyloxy, optionally substituted C;-Cyo
hetefoalkyloxy, optionally substituted C3-Cy, cycloalkyloxy, optionally
15 . ~ substituted c;c12 cyclqalkenylbxy. 'optionall_y substituted C;-C;,
' heterocycloalkyloxy, optionally substituted - C,-Cy; heterocycloalkenyloxy,
~ optionally substituted Cg-Cis aryloxy, optionally substituted C;-Cig
~ heteroaryloxy, optionally ‘substituted C;-Ci, alkylamino, SR, SOH,
SO.NR™R'™, SO,R™, SONR™R"™ SOR'™, COR", COOH, COOR",
20 - CONR'R™, NRCORY, NRCOOR", NRSORY, NR™CONR"RY,
‘ NR'™R', and acyl; or R? and R® may be fused to form a 5 or 6 membered
cycloalkyl, heterocycloalkyl, aryl or hetéroaryl ring' each of which may be
‘optionally substituted,
- RY%R%R% R, R% R® R and R" are each independently selected from the |
25 . group consisting of. H, halogen, OH, NO,, CN, NH,, optionally substituted
' C4-Cs2 alkyl, optionally substituted C2-C, alkenyl, optionally substituted C,-
C,2 alkynyl, optionally substituted C;-Cyq heteroalkyl, optionally substituted
Cs-Ci2 cycloalkyl, optionally substituted C,;-Ci» cycloalkenyl, optionally
substituted C-C,, heterocycloalkyl, optionally substituted C;-Cy;
30 - heterocycloalkenyl, optionally substituted Cq-C4s aryl, optionally substituted .
.C1-C1a heteroaryl, optionally substituted C,-C,2 alkyldxy, optionally
substituted C,-C,, alkenyloxy, optionally substituted C.-C,, alkynyloxy,
optionally substituted C,-C,, heteroalkyloxy; optionally substituted C3-Cy;
.cycld_alkyloxy, optionally substituted Cs-C,, cycloalkenyloxy, optionally
35 | substituted C;-C;; heterocycloalkyloxy, optionally substituted C;-Cy; -
heterocycloalkenyloxy, optionally substituted Cs-C4s aryloxy, optionally
substituted C,-C,s héteroaryloxy; optionally substituted C,-C,, alkylamino,

r



I nt eger independently selected fromthe group consisting of: 0 and 1, and p
+q+r +sis an integer selected fromthe group consisting of: 1, 2, and
3; X' is welwecotmdisbromthe group consisting of: C=0, CF2cTayudofsdd139802;

122 X2 is selected fromthe group consisting of: NRL3 or (CH2)i wherein t
I's an integer eelected fromthe group consisting of: 0 and 1; Dis selected
fromthe group consisting of:. a cycloal ¥883, het erocycl oal kyI

cycl oal kenyl, het erogx&l QR he%eyga@fd ﬁ]éil;{:etgbﬂﬁﬁshhe rd G rcod?i Cé%,_ﬁnd

R3, are each indepen entlg Sele group consisting OH,
NO2, CN, NH2,. opti on@POR'SubLONRYBY, CLNBI'CAR fcyl N%’ﬁ@@@ﬁéﬂy%fﬁ@z Ut ed

C2-C12 al kenyl, opti QR® q@stﬂ 1 1ecg nd&icirl2 al kynyl optionally
substituted Cl-Cl0 heter Iri:}Flﬁg%nal I ﬁ:sLubst i tuted C3-Cl12 cycl oal kyl ,

optionally substitut Bcf aBlchyéB%Rkeﬁ‘Wleac'bmdFmFSW sqlerted fremdle gmoupni2 10

het er ocyclgal kyl , Op&dr{%&ﬂhéc swbétN :aieeﬁthBmQQZoﬁt@haryowb@ina@hl@,nan,alkyu
optionally substituted C38-Cl8

ar nal | sub Itu
het eroaryl, optional PB}'°§ﬁ!¥sf‘quU‘f‘éﬂ Qﬂ &%Vk%Pw ﬂ?ﬁt‘gﬁ%ﬁop? %ﬂ@fqy{' ut ed
C2-C12 al kenyl oxY, opptiopaly |substitited | CLCHdhéteroalkil, adptisnallyosybstitutéd a4,y

bstituted Cl-Cr0 het bstit d Cl2
cyel oal kyloxy. opti ofsaelvh SPeTaly sERHEREE Lot ERhkelaRGTaIY, bstiuted

ti [ bstit ted-Cﬁlhﬂﬁ& adky(c allyy b tewb Ci-Gaa heteracydiealkenyt, ed
(C):E Ic:ggahe,{ f(u)cf/c: oglg e n T lyysvtlbsytuenqa tpﬁ? ©
optional | ydasubst i tut e@%& bﬁﬁ@g{r}og oi%n ér{u E’ ?rf;?/y St |u¥ut od - C12
al kyl am no, SQGBH, S@mm SO02R14, SONR15e SOR14 le4 COOH, COOR14,
20 CONR151215, NR15CﬂRﬁése|5§$§ﬁgﬂaﬂé?rdNFJe§§Q&RéAof H, Nmmﬁiﬁ’ed (51 R16

and acyl; ‘or R2 and fused orma nber ed cycl oal

het er ocycl oal kyl , ar 9‘F‘Y'01°P1'Rﬂaﬂ¥ Shbstituted {e-Cera @keny!, mtw"w $Hitut S‘bt?’b‘ﬁ‘al I y
Sulbst It t gt ed; R:lh R~25a yl, Foptiomty stBBstmRé@ CRT, htterdaRylC aptionamdsueidesdt Cy
sel ecte om the gro si s 0
opti onal 1 1? substi t ut S ﬂ’%ﬂ@yal @*’m !%t |SB?#<§'F"F?A 8:6& ﬁﬂ?ﬂ% (9f§°'é?l_‘¥enyl
ﬁpt i ona: IkyI subst i t ut substitedCl 2@,k Yy gterocypibalkylal loptichalhst |s1uhstmt|ecll:1 -Ci0;;

et eroal kyl, optiona u y i o
substituted C3-Cl12 cb%tF Y&éérll@t"w g?‘ugﬁ'ﬁ' lzsyﬁétﬁ{‘)@?i ? ﬂ'tbé‘ﬂ %B'— (é@ dptionally
he{ er oc?/fl oal lI;ylt » ostmm&qpﬁbeetemwd C2-C12 30 heter o;ycl oal kenyl ,
optionally substitu fé{é@% e 551,81
het eroaryl optlonal y subst trS%lé e%ﬁ&é{@é‘?o% oxy E%%ft‘lponﬁ su stltut ed
C2-C12 al¥nyl oxy,- opts ¥niateger saiasted fram the arsupccopsigting,aty 1. @x$., 4. apd b

substituted Cl-ClQ hgfehaPddinleg¥yseidiid Wﬁh@?r&lﬁt&hs&ﬁﬁg@ CQ' 8§14 and 5.
cycl oal kyl oxy, optionally substituted .C3-Cl cycloalkenyloxy, optlonally

35 substituted C1-Cl2 heterocycl oal kyl oxy, optionally 'substituted Cl-Cl12
het er ocycl oal §&ny| AxFmpouridi anéthimedn bRim 38] wherelh- K18 —XP-R'tand, Rot-DARIT, | y

substituted Cwﬁe%%: het er oaryl oxy, opti onal l'y substituted Cl-Cl2 al kyl am no,
25 - R"™ and R* are the same o different and are selected from the group consisting
of: H, halogen, Cs-yo alkyl, C5-C,o cyclokalkyl, C3-Co cycloalkyimethyl, Cs-Cyo
alkene, Ca-Cm alkyne, aryl, Cs-C5 alkaryl, | fused Cs-Cao aryl or alkaryl and a
hydrocarbon chain containing a heterocycllc or fused ring, any of which may be -
_ optlonally substituted;.
30 -X%and X* are the same or different and are selected from the group consisting of:
a bond CR®R?, O, NR%, and S;

- R® and R* are the same or different and are selected from the group consisting
of: H, halogen, OH, NO,, CN, NH,, optiohally substituted C,-C,2 alkyl, optionally
substituted C,-C,, alkenyl, optionally ‘substiiuted C-Cy2 alkynyl, 'optionally

35 substituted C,-C4o heteroalkyl, optionally substituted C;-C,, cycloalkyl, obtionally
substituted C3-C,, cycloalkenyl, optionally substituted CxCi2 héterocycloalkyl,
optionally substitutéd C.-Cyz heterocycloalkenyl, optionally substittjte_d CesCis



123 SR', SOBH, SO02NR15R16, SO2R14, SONR15R18, SOR14, COR14, COOH, COOR14,
CONR'R', NR15CO0R14, NR15CO0R14, NR15S02R14, NR15CONR16R17, NR15R15, and
acyl; Rl2yoRdB,0474325, R', and R1l7 are each independent| ycsaltaetomdifosom t he
group 5 consisting of: H a N-protecting group, optionally substituted
Cl-C12 al kyl, optionally substituted C2-Cl2 al kenyl, optionally substituted
C2-C12 al kynyl, optionally substituted Cf24C10 het eroal kyl, optionally

Subst it e, OO Lot SRR Ut 01N, Fban s SRS

het er ocycl oal keny lajkylb&y pdptiomadly | spbstinited |Qz-tQ1£aIk@Qlo®200m|oyblly substitated iGarab | y

"y opt i onal |y <ub S EHPNG ol A s ool aRy AT Pholy 3BRYge "0 ©

al kenyl, optional I%—%ubmlfoaﬂmm op:twu.ely alllbeyM&d Cer&z excipalkgnylexys optienalyl

H, optional

Cl- C10 he
optionally

het-er ocycl oal kyl .. hG}ﬁ"PWﬁ'&F'W"YMst?Etl?PE'H Clubstitptedeot

optionally
het er oar yl

tser oal ky'subﬁ@hé@”% ley,,S .%( &)}é}o‘sﬂ(yl@y thﬁnQV QMGQtiﬁRéd‘ylGeriz

substituted C3-Ci2 ydoal , optional Ié’subst I tuted

Goy AFUPRenpptionally
subst i tsubaﬁbt@c%ﬁ, Héiét‘barylaﬂﬂ opfidriafly) a&dsmusémi-c,g aikgEiminb; SRY,

e oo 3 bRk R SSh SRS, LK ERRY EER Sfooke 3 2

4, and 5; and m +ooms’5|aﬁ NRIEOR™, el OOGR™ INRASOIR, WE@NRﬁR?’SNRﬁB‘bf .1,
2, 3, 4, ﬂj’ld 5. 39. A car?ound as clained in cIa|m38 wherein RL is -X3-R15

and R2 is

15

20

25

30

35

X4- R19 and ac
- R22 is selected from the group consisting of. H, an N-protectlng group, optionally

substituted C,-Cy» alkyl, optionally substituted C»-C,, alkenyl, optionally
substituted C2-C1, alkyriyl, optibnally\substituted C4+-Cyo heteroalkyl, optiohally_
substituted C:,-C,z cycloalkyl, - optionally subétituted Cs-Ci2 cycloalkenyl,‘
optionélly substituted C;-C,> heterocycloalkyl, optionally substituted C;-C,.
heterocycloalkenyl, optionally substltuted Ce-Csg aryl, and optlonally substituted
C1-C1a heteroaryl.

40. . A compound as claimed in claim 38, wherein R? is -X°-R"™ and R® is -X*-R",

wherein: | '

’ - R™ and R™ are the same or different and are selected from the group
consisting of. H, 'halqgen, Ci-io alkyl, Cs-Cyo cyclokalkyl, C3-Cyo
cycloalkylmethyt, C3-C1o alkéne Cs3-Cyo alkyne, aryl, C5-C,, alkaryl, fused Cs-
Cax aryl or alkaryl and a hydrocarbon chain containing a heterocycllc or
fused ring, any of which may be optlonally substltuted

- X* and X* are the same or different and are selected from the group
consisting of: a bond CR®R?', O, NR%, and S; '

- R® and R* are the same or different and are selected from the group

~ consisting of: H, halogen, OH, NO,, CN, NH,, optionally substituted C-Cy2
alkyl, optionally substituted C>-C., alkenyl, optionally substituted C-C.
alkynyl, optionally 5ubstitut_ed C,-Cyo heteroalkyl, optionally substituted Cs-
Cy2 cycloalkyl, optionally substituted C3-C;, cycloalkenyl, 6ptionally
substituted Cx,C;; heterocycloalkyl, optionally substituted C,-Cy.
heterocycloalkenyl, optionally substituted Ce-Cys aryl, optionally substituted
C,-Cys heteroaryl, optionally substituted C,-Ci, alkyloxy, optionally
substituted C-C,, alkenyloxy, optionally substituted C,-C, alkynyloxy,
optionally’substituted C,-C{o ‘heteroalkyloxy, optionall_y. substituted C;-C,2



wherein: 25- R19 and R19 are the sane or different and are selected from
the group consisting of: H halogen, Cl-10 al kyl, C3-Cl10 cycl okal kyl ,

C3- C10 cywpDaalosr4set hyl , C3-Cl13 al kene, C3-Cl10 al kyne, PETAU2010E0 G20

al karyl, fused C3-C20 aryl or alkaryl and a hydrocarbon-chain containing a
heterocycllc or fused ring, any of which nmay be optionally substituted,;
30- X3 and X4 are the same or different Wfl are sel ected fromthe group

consi sti-ng of a bond n h or
g9 g@%ﬁ o n{:tltﬁﬁﬂy afstituted Bo-CY yagéiké}fyﬁx? %gﬁ&mﬁb_'

different and are se ect group consi i ng

NO2, CN, NH2, opti onsdbstitutedn<GiGuat éﬂte@ﬂ@&@kﬂ?"wl °Ptl9ﬂ?'iyon-’&lbﬁ';'ﬂ“??ﬂbsq1rq1elt ed
C2-Cl2 al kenyl , opt.i p&tafokycldaikenyibkyt stiohdl Jsabétittké(@Y -CQPhiyRR! loptiond
substituted Cl-Cl10 heterooal ké 96?[]' gﬁho 'yC g itu d?guf% ]t? (ég%oal iyl
optional |y subst it ut Skpstityted; 9}? » OPHPRIY By ? Here Mg, 01 2
het er oclyfltsal kﬁl opt SRHalgQHS Lﬂ@NRﬁHt’%OB@?*‘ﬁlQONFFRFbCSORUaUmWI COOH,
optionally substitut {;ary pal lyo® diut 5

het er oaryl, optional §§Ogb fq(?ﬁ‘g EWI ox;f¥ g@agllal I ;ﬁﬁ%oﬁut ed
C2-Cl12 al kenyl oxy, oNRF’Gm&R‘gR%LNR;’fR‘f ualnddicﬂ23r(d12 al kynyl oxy, optionally

subetitut o4 C1-C16 MRESLoGl O Ry 68\ RLL D HUSENGERR g,

ci cl oal kyl oxy, optlonal | ox

substituted Cl-Cl12 hemt@ndlyyguhsamgd Sz oyl m&mayy mmmgt%c@lalMl
het er ocydgal kenyl oxyep ti?:ﬂ&llyo”fudsl&uteﬁu®}¢gutaﬁ‘&nﬁ6 Sphidnallyy | wsxmu@at iQuE,! y

substituted Cl-Cl8 heteroar 0 tlonall substituted Cl- al k | am no,
SR14, SOBH, sozNR15Rhger°sWantl°"sBNR!mm%d aycloafigy pémﬁﬂmu pdsR18

S2R%5CDR14I Nflgwlé%-ﬁwam%ﬂopﬁ&fmﬁhﬁd G\RI,2 RéRrocyélodIkyl, apyibrallgnd -
is selected from i Stin of e
optional I'y substitut s %fg%l(g'p%?ﬁ'ﬁémc ﬂ??c]'éerpﬂ{ P&%@%f?“@ﬁ?@&%‘gﬁ% Iaﬂgnyl :

optionally substitut epluoﬁaﬂy&lxﬁsmhﬂeﬁmj-lcwhqt&romlal |y substituted C1-Cl10
het er oal k1yé optionally substituted C3-C, 2 cycloal kyl, - optionally
substituted C3-Cl2 cycl oal kenyl, 15 optionally substltut ed Cl C12

het er ocydoal k#., o@cwmpmlnb}assimed ingitber Cim@9 drestaim Ay wherelndRy and Bp“tafenal |y
substitut ed Gig&dH i la 5 8PE REthb&E by dloafityD HeterotyEibalky; Q}ﬁorﬁé&ﬁeﬁr Mhg,

each of which may be optionally substituted.

20 42. A compound as claimed in any one of claims 38 to 41, wherein D is selected
from the group consisting of: phenyl, Cs-C; cycloalkyl, C,-Cs heteroaryl.

43, A compdund as claimed in any one of claims 38 to 42, wherein R® is selected
. from the group consisting of: H, CN, NO., and C1-Cgalkyl.
25 | - |
44. A compound as claimed any one of claims 38 to 43, wherein R® is selected from
the group consisting of: COOR", COR™, CONR"R®™, NR'R', and SO,R’_“ and
SONRR'™,

30 45. A compound as claimed in claim 44, wherein R® is selected from the group
consisting of: COOH, CONH,; CONHOH, CONHCHs, NH; . SO, CH,;, SONH,,
SONHCHs, and SON(CHj).

46. A compound as claimed in any one of claims 38 to 45, wherein D is selected
N

35 = from the group consisting of phenyl and C,-Cs heteroaryl.

>

47. A compound as claimed in claim 46, wherein the R® substituent is ortho to X*.



40. A conmpound as clained in claim38, wherein R2 is -X3-R18 and R3 is

- X4-R18, 20 wherein: R18 and R18 are the sane or different and are sel ected
from t he woaup/aamssi sting of: H, hal ogen, Cl-10 al kyl, @€TQARomyoinkal kyl ,
C3-C10 cycl oal kyl met hyl, C3-C10 al kene, C3-Cl10 al kyne,_aryl, C5-C20

al karyl, fused C5- C20 aryl or alkaryl and a hydrocarbon chain containing a
het erocyclic or 25fused ring, any of whit26 nay be optionally substituted;
X3 and X4 are the sanme or different and are selected fromthe group
consisting of: a bond CR20R21, 0, NR ‘and S; R2 and R21 are the sanme or

di fferent andd@r e A compausd asraiaimeddn gnpane ebﬁelm:sta&fg 45; whpreimB| ig gelacted,

NO2; CN, NH2 nal | y
substi t ut ed 65&'?:5”2 aﬂdﬁ;ﬁgﬁ%&?gﬁﬁ%%éﬁ%g gh&gc}z qgguglpkynyl

optionally substituted Ci-Cl0 heteroal kyl, optionally substituted C3-Cl2

cycl oal kyls oml Orﬁbbh‘!p&hﬂlﬁbktdlﬁuﬁéd@@ -dfalm 48/ Oliserbilki ety | R® sastiiend Isy either
substituted - het ergﬂggl oal kyl, optionally substituted C2-Cl2

het er ocycl oal%eé‘?i% OrYEPAIdAAT y substituted O6-C18 aryl, optionally
substituted 35 C1-Cl18 het eroaryl optionally substltut ed Cl1-Cl12 al kyl oxy,

optionally s tityt u 7 - 12

al kynyl oxy, (L)%fl onglcﬁ&pgzrb f'g"fégq%iﬁé'be &p&% %S%ngtéf} b‘?@ér‘ei’)‘tﬁi'gﬁgﬁf@}
substituted mgrmylsﬂnmofltyamwog@ptl onal ly substituted C3-Cl12 ‘
cycl oal kefyyl oxy, optionally substituted Cl-Cl2 heterocyc, | oal kyl oxy,
optional |y substituted Cl-Cl2 heterocycl oal kenyl oxy, optionall Yy substi tuted
C8- C18 aryl ox51. oph Fompeung as aiaimpd in aty ene of1ciaime :38:te 48y Wasrein Xjs selgetedy
substituted Glgdrie &,’;\g;s of E=0 an®8d,. SO2NR15R16, SC2R14, SONI VRLG,
SOR', CUR', COOH, , R16 NR15COR14, NR15C00R14, NR15S02R14,
NR15CI)NR16R17 NR15R16, and acyl and R22 'is selected fromthe group

consi sting of52. H, ﬁaaorhbmabeetaim iflfafy Bne OfYIAIME 3B ka/5 T whetdin Xt is NRCY,- C12
al kyl, opid onal Iy substituted C2-Cl2 al kenyl, 10 optionally substituted

C2- C12 al Rynyl, optionally substituted Cl- Cl0 het er oal kyl, optionally
substi t ut ed CSB Cl2A cympaaidkad claiopedi mrﬁuh;&s unthetem ®'eid ﬁ&o@ﬁ?m theagkoapy| ,

optionally Su&%ﬁsﬂryﬁng dgé&}ng@}&{bgﬁmiﬁg pt| onal 'y substituted

C, - Cl2 heteroc en AT AT i ed C6-Cis.aryl, and
optionally substltut ed Cl 018 het eroaryl. 15

.. 54, A compound as claimed in any one of claims 38 to 53, wherein A is selected

20 from the group consisting of: CH,CH,, CH=CH, C(0)O, C(0)S, C(O)NR'2, OC(O),
SC(0), NR™C(0), CH,CH,CH;, CH=CHCH., CH,CH=CH, OCH.CH, SCH.CH,,
NRCH,CH, CH,CH,0, CH,CH;S, CH,CH,NR C(O)OCH; C(O)SCH;,
C(O)NR'?CH,, CH;0C(0), CH.SC(0), and CH,NR’C(0).

25 55. A compound as claimed in any one of claims 38 to 54, wheré'in R', R? and R®
are each independently selected from the group cbnsisting of: optionally_ substituted C-
Ci2alkyloxy and optionally substituted C,-C,; alkynyloxy.

56. A compound as claimed in claim 55, wherein the optionally substituted C4-C,.

30 alkyloxy is C4-C42 fluoroalkyloxy.

57. A compound as claimed in claim 55, wherein the optionally substituted C-Cy;
alkynyloxy is C2-Cs. alkynylalkyloxy.

'35 58. A compound as claimed.in any one of claims 38 to 57, wherein R’ is selected
from the group consisting of: HsCO, F,HCF,CO, F,HCO, F;CO, and CHCCH,O.



41. A conpound as clainmed in either claim39 or claim40, wherein R16 and

R16 are fused to forma 5 or 6 nenbered cycl oal kyl, heterocycloal kyl, aryl
or het er omoybiwisng2 each of which may be optionally subgtirtAitzeno29s42. A

conpound as clained in any one of clains 38 to 41, wherein Dis selected

fromthe group consisting of: phenyl, C3-C6-c9cloalkyl, C2-05 heteroaryl.

43. A conpound as clained in any one of t&ins 38 to 42 wherein R5 |s

selected fro he gqr

A conpound ars% d(-:I ai %e HQOE@%%&%#H&I'RL%E@%@HNEQ% BV\t/ﬁeryé é%e'%gﬂ#isﬂgég
fromthe gr odpmmesgreunmswngmﬂmm@ﬁﬂo FSPVROD, aROHRAH:Oand 802R14
and SONRL5R16. 30 45. A conpound as claimed in.claim44, wherein R6 is

sel ected fromthe group consisting of: COOH CONH2, CONHOH, CONHCH3, NH2,
SO2CH3, SC2NHED. SENFRIPROUNd s diRimedinzany, onesof/claima 38 in §9awherein s seigctady one

of clai ns 538 fdin the grddiPécRiting ofSHED, FHEF.CER FLHOO! F{GO, @h@ @HOTBMIE. sti ng of
phenyl and C2-05 heteroaryl @4 A co?rlgplgund as clainmed in claim46, wherein

the Re substituent is ortho to X2 WO 2011/ 047432PCT/ AU2010/ 001398 126
: 61. A compound as claimed in any one of claims 38 to 60, wherein R' and R?

together are selected from the group consisting of: OCcmcmO OCH,CH,0, OCF0,
and OCHzO
10 v
62. A compound as claimed in any one of claims 38 to 60, wherein R? and R®
tdgether are selected from the group consisting of: OCF,CF,CO, OCH,CH,0, OCF,0,
and OCH,0.

15 63. A compound selected frdm the group consisting of." -



48. A conmpound as clained in any one of clains 38 to 45, wherein ,Dis

sel ected fromthe group consisting of C3-05 cycloal kyl and C2-05

het er ocycWoabkiyl47433 49. A conpound as clainmed in cI ai m 48CTRAW/0019Be RO6
substituent is either gemnal or vicinal to X2. " 50. A conpound as clai ned
in any one of clains 38 to 49, wherein R7 is selected fromthe group

consi sting of H and hal ogen. 51128\ conpound as clained in any one
of clainms 38 to 49, wherein X1 is selected fromthe group cor’r3|st| ng of:
C=0 and S2. - 52. Ac ‘

pound as claied in any one ¥ £0ai ‘
wher ei n X2|s NR13. 53 c_oos clalrredlnlalm ein R13is

sel ected fromthe A H and opti
al kyl.  54. A conpound cI ai med gny one of -
is selected 20 frdweQ he”group COI’ISI sti'ng of: ) CH:CH C(O)O C(0)S,
C(O)NR12, OC(0), SC(0), NR12C(0), CH2CH2CH2, CH=CHeMe, CH2CH=CH, OCH2CH?,
SCH2CH2, NR12CH2CH2, CH2CH20, -CH2CH2S, CH2CH2NR12: (0) SCH2,

C(0) NRL2CH2, . CH20C( 0), GH2NR12C( 0) . nd as

clainmed in any on% 'Qéo wherein RL e each

i ndependent |y sel et €0 consi sting A ﬂbsti tuted
al I y sustmuzut ed EpHEC 2"A2 conpound

Cr Cl12 al kyl oxy - and %og . ‘
as claimed in claffl€®, Wherein the optional 'y subgghtuted Cl-Cl2
30al kyl oxy is Cl-Cl2fluoroal kyl oxy. 57. A corrpourtgi as clainmed in claimb55,
wherein the optionally substituted C2- C12 al kynyI 0 N'HS 6:2

al kynyl al kyl oxy ,

2
HN ° o)
- YN
2HCO " CN CONH,
F,HCO
o .
. HN~"0 0
. ~ N
N
. MeO H  ConH,
MeO : o
“ o. :
00
. \\S// .
N \ \H
F,HCO ‘ COH
OCHF, '
N0 4 | N
F,HCO _ CONHMe

N Co,H

OMe



r- 127 59. A conpound as clainmed in any one of clains 38 to 58, wherein R2
Is selected fromthe group consisting of: H3CO F2HCF2CO, F2HCO, F3CO and
CHCCH20. wo 201160a743A conpound as cl ainmed in any one of clrerm288/M0s9%9,
wherein R3 is selected 5 fromthe group consisting of: H3CO F2HCF2CO,
F2HCO, F3CO and CHCCH20. 61. A conpound as clainmed in any one of clains
38 to 60, wherein Rl and R2 together arel2®lected fromthe group consisting
of : OCF2CF2CO, OCH2CH20, OCF20, and OGHR20. 10" 62. A conpound as clainmed in
any one of clains. 38 to 60, whereir® nd ‘tggether are sel'ected from
£

t he group consisting of: OCF2CF2CQ, , and OCH20. 15 63. A
conpound sel ected fromthe group ¢ OCHF2 F2HCO F2HCO  Owe

OMe
or a pharmaceutically acceptable salt or'prodrug thereof.

64. A pharmaceutical composition including a compound as claimed in any one of
5 claims 38 to 63, and a pharmaceutically acceptable diluent, excipient or carrier.

65. A method of treating va disease or condition associated with fibrosis, the method
| including administering to a subject in need of éuch treatment ‘a therapeutically
' effective amount of a compound as claimed in any one of claims 38 to 63.
10 | | | |
66. A method as claimed in claim 65, wherein the disease or condition is selected
from the group consisting of fibrotic skin disorders, lung disease, heart disease and
l kidney disease. '

15 67. A method of treating a disease or condition characterised by inflammation
and/or a benign or malignant neoplastic disease, the method inbluding administering to
a subject in need of such treatment a therapeutically effective amount of a compound
as claimed in any one of claims 38 to 63. | '

20 68. A method of inhibiting fibrosis in a subject, the method including administering
to the subject a therapeutically effective amount of a compound as claimed in any one
of claims 3810 63.

69. Use of a compound as claimed'in any one of claims 38 to 63 to inhibit fibrosis.
25 '

70. Use of a compound as cIéime‘d in any one of claim.'s 38 to 63 in the treatment of
a disease or condition associated with fibrosis. ’

71. ~ Use of a compound as claimed in any one of claims 38 to 63 in the treatment of .
30 a disease or condition characterised by inflammation and/or a benign or malignant
neoplastic disease. '



MeO Ove or a pharmaceutically acceptable salt or prodrug thereof. 64.
A pharmaceutical conposition including a conpound as clainmed in any one of
5 cl ai mrs 88 200/@3432and a pharmaceutically accept abl e di PGEXU208908139Bent or
carrier. 65. A nethod of treating a disease or condition associated with
fibrosis, the nethod including adm nistering to a subject in need of such
treatment . a therapeutically effective 48Qunt of a compound as clained.in

any one’ of ¢l s G& §% &polifd Qécé.nﬁa'at.hgﬂ¥ Bl 6f QA8 38itd esl.@tnmp%armﬁr ein

the disease or_condition i s sel ected from group consisting o brotic
Skin di sorder%fa’F‘E‘i’i@afﬁﬁ—‘"é&é’éat'%ﬁ'ﬁeﬁﬁﬁﬁ%@“%@sﬁqmwm fibrasis 15 67 A
met hod of treati ng .a disease or condition characterised by inflanmation
and/ or a beni mal i gnant n | astic di sease,  t.he ncl udi

ot o1 sters oo Uik o BB BBy phect e T A B ARy

ef fective Earmofna médlantenmwettuag acHiseasedor coritign wharagferisédibyEnfBithrhation 3.

o ster ihﬁS aion Kot s bt A oRedit, o1 f et vo amount of a -

conpound as cl ai rred |n any one of clainms 38 to 63. 69.Use of a conpound as
claimed in any, one 3 toinhibit fibrosis. 25 70. Use of a
conpound as cha eéﬂ%alﬁyrsgﬁéﬁ‘ol@é)gﬁa imse 38 to 63 in the treatnent of a

di sease or condition associated wt h fibrosis.

10

Formula (lll)

or a pharmaceutically accebtable salt or prodrug thereof, wherein:
- A is selected from the group consisting of: -(CR°R™),-(Y)e-(C(O))~
15 (CR'R"),- and -(CR°R'%),~(C(0))-(Y)e~(CR''R™),-, wherein Y is selected
o . “from the group consisting of: O, S, NR'™, each p and s are an integer
independently selected from the group consisting of: 0, 1, and 2, each q’ and
r are an integer independently selected from the group consisting of: 0 and
l,andp+q+r+sis an mteger selected from the group consisting of: 1, 2,

20 ' and 3;
- Tis selected from the group consisting of: a single bond, a double bond, a
’ RS %
RS R?
| o e
triple bond and 7 N\ ;

- X'is selected from the group consisting of. C=0, CF, or SO,, PO;;
- Xis selected from the group consisting of: CR" and N;
25 - 2',2% Z% and Z° are each mdependently selected from the group consnstmg
' of CR® and N;



71. Use of a conpound as clainmed in any one of clains 38 to 63 in the
treatnent of 30 a disease or condition characterised by inflamuation and/or
a beni gn ¥ 201l/G4@43ant neopl astic di sease. 130 72. UsePOT/AU269M00Rd as
clainmed in any one of clains 38 to 63 in the preparation of a nedi canent
for treating a disease or condition associated with fibrosis.- . 73. Use of
a conpound-as clained in any one of clai #8138 to 63 in the preparation 5 of

a medi canent for tregti RY 1E, RES ¢GRS RIOIRICORB wbgn@hapaa@é%rabﬁepﬁh ndenﬂy
i nfl ammati on and/or a 'benign or nalignant neo Iastlc |seas?& NH
I 2

compound of Fornul a $eleqtgd Trem thsr graum consistingof- . JraloaRmc B
acceptabl e salt or pestbhaly tslliwtmid elkw, optionally subst.tmedﬁc+s1zsakagg ed

f E (():gg}??)e ng (&18) ;: (r)?f(l) Stt@gglly subg%d oé,-c ﬂyl(-y(;:( oggtlonglﬁylzs bstltvg gﬂéw and
wherein Y& s sel ect etietérroalkyrt Imptnmalbupuhsmsecsoa-mgz ofcloalkyl, Siptidiali@, subsmlhteqb and
2nd 2, “each o and 1 SPEniopaNentt bRl sScAt 6 £ HReRRNBLN MtcHany |
consi sting of: 0 andsubstituted &@H heter®Ydmlkewbgmﬂowvewbémufedoﬁrﬁheam oup
ggg;: St ibgg d?f A éouﬁi g&@ﬁ&@ %ubﬁfgﬁse'é fltefdamT tdpBordHilp UButisBilRlsS 1,08, Of - @
. alkyloxy, optlonally substituted C,-C,> alkenyloxy, optionally substituted C,-
.10 ’ C,, alkynyloxy, optionally substituted- C,-C,, heteroalkyloxy, optionally
- substituted . CyC; cycloalkyloxy, optionally substituted CsCi»
cycloalkenyloxy, optionally substituted C4-C,, heterocycloalkyloxy, optionally
substituted C,-Cu heterocycloalkenyloxy, optionally. substituted Ca-Cw
» aryloxy, optiqhally substituted C,-C,s heteroaryloxy, optionally substituted
15 C1-Cy, alkylamino, SR, SOsH, SO,NR'R%, SO,R", SONR™R?, SOR",
COR"’ COOH,- COOR, ' CONR™R®, NR'COR'™ NR™COOR®,
NR™SO,R™, NR"CONRZR?', NR"®R?, and acyl; '
- R?and R®, are each independently selected from the group consnstlng of: H,
' OH, NO,, CN, NH,, optionally substituted C;-C,; alkyl, optionally substituted
20 C,-Cs, alkenyl, optionally substituted C.-C;, alkynyl, optionally substituted
Ci-Cypo heteroalkyl, optionally substituted C;-C;, cycloalkyl, optionélly
substituted - C3-C,, cycloalkenyl, =~ optionally  substituted Cz-C12'
heterocycloalkyl, opfionally substituted C-Cy, heterocycloalkenyl,‘o'p'tionally
substituted Cg-C,g aryl, optionally substituted C,-Cg heteroaryl, optionally
25 : substituted C;-C,, alkyloxy, optionally substituted C,-C,; alkenyloxy,
optionally substituted C,-C,, alkynyloxy, optlonally substituted C4-Cio
heteroalkyloxy, optionally substituted C;,-C,z cycloalkyloxy, optionally
,subs'tituted 'C3-Cq2 cycloalkenyloxy, optionally substituted C1-C12‘ |
heterocycloalkyloxy, optionally substituted C;-C;, heterdcycloalkenyloxy,
30 optionally substituted Ce-Cys - aryloxy, - optionally substituted C;-Cis
_heteroaryloxy, optionally substituted C,-C,, alkylamino, SR'®, SOH,
SO,NR"R?, SO,R', SONR"R?®, SOR', COR', COOH, COOR'",.
CONRPR®, NR™COR™, NR™COOR®™, NR®SO;R™, NR®CONR®R?,
NR™R?, and acyl; or R? and R® may be fused to form a 5 or 6 membered
35 cycloalkyl, heterodycloalkyl, aryl or heteroaryl ring, each of which may be.
optionally substituted;



triple bond and\ . X1 is selected fromthe group consisting of: C=0, CF2 or
S2, P02; X2 is selected fromthe group consisting of: CRL7 and N, 2521,
Z2, 23, awn08fi/mrs2each i ndependently sel ected from t hepgroupommosiost i ng of
CR8 and N, 131 R1, R4, R5, R8, R3,.R10, Rl1l1l, R12, R15 and R18 are each

I ndependent|ly sel ected fromthe group consisting of: H, halogen, OH NO2,
CN, optionally substituted Cl-Cl2 al kyl ,13ptionally substituted C2- C12

al kenyl, optionally gy J k I I t

Ci-Cio 5 heteroal kyﬁ5 %tl%otr?g Ip%se%%‘fr@b Yg% a(:i??@%%g@&dl %l)acﬁ(m‘% b&g{ [ onal |y
substituted C3-C12 cycRal keRifl , optionally substituted C2- C12

het erocycl oal kyl ,” opti ona subst ituted CrCl2 heterocycl oal kenyl,
optionally substitut&j C6/CL8 Rfyl, optionally substituted Cl1-C, 8

het eroaryl, optionally%s uted Cl1-Cl12 al kyl oxy, optionally substituted
C2-C12 al kenyl oxy, optional Iy ubstituted C2- 1 0C12 al kynyl oxy, opti.onally

substituted Cl-Cl0 hefer oal kyl\)xum robwheRat lsya mﬂwbbﬁdltéédh@ -4Al 2R’ bemg

Shbeti tut od’ C1oC12" T BeeAeoRSTY sl i s gr e canP B s Rt S cplitzly ”

het er ocycl oal kenyl oxsubstltptedoO&Chzyalkbespt:dnau)eduﬁﬂmﬁ‘é&acm19>a}kenyiptobmlyy

Sl kyl ami g Smis.  scOIERERH s AR Rptanall) Bt G HebiRon o

(NDR25£5 (DN(I?18R2|O NejitoaaliRl BubstRiteCO0ORCS, CMMZRDmnmlmmmc1z

and acy CEN!E#QW

group consj sting of %ﬁw%ﬁﬁ@alﬁ . opt r%ﬁg Keéﬁdbg%gﬂn @'ng

al kyl, optionally suﬁ&ﬂ"ﬂ?ﬁe@z’c@oh@?“’@l‘i‘%ﬂ%\nwpﬂowv| %W&ﬁ'tl-'vds(ibgtsl gk ed

G Gz &l vyl 12 oy ok o) omEr, oAt P et o2 by
ubstitu i | y

opt i onal I subst it ut dkylew. Qgt? ﬂ@{)&bﬁ! Wo%ﬁ#??'kemg?’iyoﬂaqqnﬁuysﬂg’é?tl‘ﬁeﬂt

C2- C12 het er ocycl oal ggnyikynylaxy] @plibrafly Ssubstitutedt €q-005-HelePodkyyoxy, @ptiorangal | y

substituted Cl-C18 hel}b%{nu{%rdyl ’Cﬂ’REI Ogyacloa}{(yloxy, optionally -substituted C;-C,;

cycloalkenyloxy, optionally substltuted C,-C2 heterocycloalkyloxy, optionally
substituted C;-C,; heterocycloalkenyloxy, optionally substituted Cg-Cig°
15 arylbxy, optionally substituted C4-Css heteroaryloxy, optionally substituted
C,-Cy2 alkylamino, SR'®, SO;H, SO,NR"R®, SO,R", _SONR"sz’, SOR',
COR™, COOH, COOR™ CONR"™R¥, NR'COR™, NR"COOR",
NR™SO-R"™, NR™CONR®R?, NR™R, and acyl
- R™ R'™ R?® and R are each independently selected from the group
20 : consisting of: H: a N-protecting group, optionally substituted C,-C., alkyl,
optionally substituted C,-C,, alkenyl, optionally substituted _Cz-Cu‘alkynyl,
optionally substituted C,-Ci, heteroalkyl, optionally substituted C;-C;2
cycloalkyl, optionally substituted C5-C,. cycloalkenyl, opti_onally substituted
‘ C,-C{z heterocycloalkyl, optionally substituted C;-C,, hetérocycloalkenyl,
25 optionally substituted Cg-Cis aryl, and optionally substituted Cy-Cig
' heteroaryl; | '

- R s selected from the group consisting of H, optionally substituted C,-C,
alkyl, optionally substituted C,-C,, alkenyl, optionally substituted Cz-Cu
alkynyl, optionally substituted C4-Cso heteroalkyl_, optionally substituted Cs-

30 Cy2 cycloalkyl, optionally substituted Cs-Ci.cycloalkenyl, optionally
substituted C;-C,, heterocycloalkyl, optionally substituted C;-Cy; -
heterocycloalkenyl, optionally substituted Cg-Css aryl, and optionally
substituted C;-C,s heteroaryl; and '

- nis én integer selected from the group consisting of: 0, 1, 2, 3, and 4.



25 substituted Cl-Cl2 al kyl oxy, optionally substituted C2-Cl2 al kenyl oxy,
optionally substituted C2-Cl12 al kynyl oxy, optionally substituted Cl-C10
het er oal kwbaswy/o4epti onal |y substituted C3-Cl2 cycl oal kylroxau20pidocadsl |y
substituted C3-Cl2 cycl oal kenyl oxy, optionally substituted Cl-Cl12

het er ocycl oal kyl oxy, optionally substituted Cl-Cl2 heterocycl oal kenyl oxy,
30 optionally substituted C6-Cl8 aryl oxyl3®ptionally substituted C -C, 8
het eroaryl oxy, optionally substituted Cl1-Cl12 al kyl am no, SR', SG3H,
SO2NR18R25, S02R18, SONR18R25, SOR18, COR1S, COON,  COORIS, CO\IR18142§3, :
NRL8CORLS, NRIECOFRESNPNNRISIOLFImed inFlalgTihRnsein RANRTERRE and iR lac%- R2
and R3 may bgufdisigd to form a 5 or 6 nenbered 35cycl oal kyI

het erocycl oal kyl , aryl, o gsteroaryl ring, each of which nay be optlonally

substituted;: 132 °R6 an%l‘q?’? fre the sameg; on\fiffarent pad é’%ﬁﬂ@ﬂ‘t@d BVBHUtheaQ'BBEIbI e
bond or '(3)  consisting ofPUH, N@alogden CT-1& Salﬁylt rcpey bﬂﬂdkallejﬁcmsRﬁ.o and’

R7 bei ng i ndependent | m consi st

optionally substi tut@é‘%ﬁ‘y@yg ({?ﬁjwa'%?ﬂer gﬁ %5"@6*0%'%" #ﬁ'&@@"@ﬁyl Ci,'iﬂl\"@?qskenyl
optionally 5 substi Cutagl 6?2a||i‘ér9| ah&;ﬂwbrooaﬂbnmhainl sontaihisg iat heterdcyclie Gt 0
het er oal kyl , option

substituted.C3-Cl12 ?ﬁ%%ﬁ'ﬁ% & l(%%%ﬁééptg&ég@ﬂ;{%{nutgg%tzi CC):Egl '

het er ocyc. | oal kyl ,- okt |aodax‘| 9restllbs$ammpedlflezer¢1@dh§'ee$m framk thery group

opti onal l44 substi t ut %&6 bsi BY, sti-tuted Cl-Cl6
het er oar y?b opt i onal su% ?Et&\é‘é}lc 1Rcfgwid aartlia;ﬁil oxy, optionally

substituted CrC12 -al Ben@‘ldoﬁy argpthe gieEtel o different apd age ézlectetiirom Wn?’PBRy

optional l'y substltutedask}&n&&@ m%ragealmarlmy,cwmu E\dnﬂllﬁé&%ﬁthﬁeﬁt@%? C12
cycl oal kyl oxy, “optional |y substltuted

substituted Cl-Cl2 h@k¥y SeiRnaty skbstbited %&1?@%&1"0%'9 Q%ﬁ?ﬁt@%ﬁ @1‘%
het er ocycl oal kenyl ci #lkynyQ riptiomety lsubstitlaed C4-Chhbtéroalifi S optionaly ﬂ)b,stltuwﬂtmaenz'il_ |y
| Sho G ® o Bl okl ot bl Bl el Bt
NR19CO0OR16 |, NRlQSOZRlﬁtItUHElQCQ-NBZOIRﬂferoquMQI@,O oaﬁmhamcylspbstltuted C2-Cs2
heterocycloalkenyl, optlonally substituted Ce-C1g aryl, optionally substltuted
" C4+-Cyg heteroaryl, optionally sub;tnuted C4-Cq2 alkyloxy, optionally
substituted C,-C,, alkenyloxy, optionally substituted C,-C,, alkynyloxy,
20 ' ~ optionally substituted C:-C1o heteroalkyloxy, optionally substituted C3-Ci;
‘ cycloalkylbxy, optionally substituted C,;-C,, cycloalkenyloxy, 6ptional|y
_sub,stituted Ci-Cr2” heierocycloalkyloxy, optionally substituted C4-Cq,
heterocycloalkenyloxy, optionally substituted Ce-Cis aryloxy, optionally
substituted C,-C,s heteroaryloxy, optionally substituted C,-C; alkylamino,
25 SR™ SO;H, SO,NR"R'™, SO,R" SONRR', SOR", COR", COOH,
COOR™, CONR™R™, NR'™COR", NR'COORY, NR"SOR",
NR'CONR"R"Y, NR'R", and acyl; and
- R® is selected from the group consisting of: H, an N-protecting group,
optionally substituted C,-C;, alkyl, optionally substituted C,-C,, alkenyl,
30 - optionally substituted C;-Cs; alkynyl, optionally substituted C1-Cio
heteroalkyl, optionally substituted C1-Cy2 cycloalkyl, optionally substituted
C3-C42 cycloalkenyl, optiqnally substituted C4-C,, héterocycloalkyl, optionally
substituted C,-C,, heterocycloalkenyl, optionally substituted Ce-Cys aryl, and
optionally substituted C,-Cs heteroaryl. - ‘
35



R13, R19, R' and R21 are each independently selected fromthe group 20
consisting of: H a N-protecting group, optionally substituted Cl-Cl2

al kyl , opwvoanaldsys3substituted C2-Cl2 al kenyl, optional | pcsuhgbiotooid C2- C12
al kynyl, optionally substituted Cl1-Cl0 heteroal kyl, optionally substituted
C3-C12 cycl oal kyl, optionally substituted C3-Cl12 cycl oal kenyl, optionally
substituted heterocycl oal kyl, optionall y1®ubstitutedheterocycl oal kenyl

250ptional ly bsty - VA ' ' ' v -{H6
het eroaryl ; - R??é i s"’l éﬁ%gpggs%ﬁ?néq 'ﬁedaé@%pwﬁ%rh@% %ﬁ%ﬁﬁhﬁ%g?g?ﬁéﬂ%
substituted Gir-&meaiberad, cysisalkylh sy¢igalkanyt thetenecydoaiRyl Cigteracyaioalfenylo st Ohal | y
substituted Y 83k ' | A C1- C10 heteroal kyl,
optionally s%gé:%iazﬁ*edg %‘!—h-mg’gk&%@cﬂ% pﬁ%"?‘ﬁ% ,B%'Eﬁfnm |y substituted
C3-Cl2cycl oal'kenyl, optionally substituted Cl-Cl2 heterocycl oal kyl,

optional | 5 supgst i tAIEGfpdund @5%IdMAbE irPaniCorRabflcRilis 74 @0 76 0RIRdrki X Ud Séledted ed

C6- C16 aryl, and optionall; ,qs;f?_sé%utgg Cl1-Cl18 heteroaryl; and n is an

i nteger sel edfeRithe@oHR eoBsiEing gl R adePag of: 0, 1, 2,73, and 4. 133 75:A
conpound as clained in claim74, wherein R2 is -X3-R22 and R3 is wherein:

R22 and R23 ¢ di.fferent and are i :

onsi sti ng of & 1 eTORuRa sepertFn Ry SRt 2 B el X SR "

cycl oal kyl nethyl, C3-C10 al kene, C3-C10 al kyne, aryl, C5-C20 alkaryl, fused
3 G20 afyy! A 24 Bnthouhdhs Tl 4F ShPBTk HGhiths ANV eN WASeth R4S BEIBGYKS! 1 ©
or fused ring, any o I'ch may Dbe optlonally substituted;

X3 and X4 ar drammetheagoupr cafisisting eaft C&b@“ﬁ'&. sEHeeH8Y EHePh CllCGilNR",
10consi sting @ficr=cinCHEEAERR 1 0eHMHC@)Y B(0)CH=CH, C=NC(0), CH,OC(0),
C(O)OC(O), CH,SC(0), C(0)SC(0), C(O)OCH,, C(O)SCH,, C(O)CH;NR™, C(O)CH.S,
. C(O)CH,0, C(S)CH,0, OC(0), CH;0, C(0)O, CH,S, CH.NR™, CH.CH., SC(O),
16 C(S)0, C(0)S, C(S)S, C(O)NR_", C(S)NR™. _
80. A compound as claimed in any one of .claims 74 to 79, wherein R? and R® are
each independently selected from the group consisting of: optionally substituted C4-C,.
alkyloxy and Optionally substituted C,-C,42 alkynyloxy.
20 . A
81. A compound as claimed in claim 80, wherein the optionally substituted C,-C,,
alkyloxy is C4-Ci fluoroalkyloxy. | ‘

82. - A compound as claimed in claim 80, wherein the optionally subsﬁtuted CrCy2
25  alkynyloxy is C»-Cy, alkynylalkyloxy. '

83. A compound as claimed in any one of claims 74 to 82, wherein R?is selected
from the group consisting of: H;CO, F,HCF,CO, FzHC_O,. FsCO, and CHCCHO.

30 84 A compound as claimed in any one of claims 74 to 83, wherein R®is selected
from the group consisting of: H;CO, F,HCF,CO, F;HCO, F;CO, and CHCCHO.

85. A compound as claimed in any one of claims 74 to 84, wherein R? and R®
" together are selected from the group consisting of: OCF,CF.CO, OCH,CH,0, OCF0,
35 and OCH.0. ’ ' K g



R24 and R25 are the sane or different and are selected fromthe group
consisting of: H, halogen, OH NO2, CN, NH2, optionally substituted Cl-Cl2
al kyl , opwvoanaldsys3substituted C2- Cl2 al kenyl, optional | pcsuhgbiotooimd C2- C12
al kynyl, optionally substituted Cl-Cl0 heteroal kyl, optionally substituted
C3- 15 C12 cycloal kyl, optionally substituted C3-Cl2 cycl oal kenyl,
optionally substituted C2-Cl2 heterocycl 3% kyl, optionally substituted

C2- C12 heterogycl oal keny i l. i Ll - ; i Iy
Subst  t Ut ed. B C26PEPAS AR paingRin Sl B bL BB 7418 05" it 7 P RO
optional ly substituted C2-Cl2 al kenyl oxy, optiBHallyR&ubstituted C2-C, 2
al kynyl oxy, 20 optionally substituted Cl1-Cl10 het &gal kyl oxy, optionally
substituted C3-Cl2 cycl oal kyl oxy, optionallyRe \tut 84 C3-Cc12 -

cycl oal kenyl oxy, optionally substituted Cl-Cu- “he gCcycl oal kyl oxy,
optionally substituted Cl-Cl2 heterocycl oal kemy oxy, Yaptional |y substituted
C8- C18 aryl oxfyom tHetdreuppddnyisting st a dolibkibdabi-andi8 het er o’ar\fl_ pxy, optionally
substituted Cl1-Cl12 al kyl am no, 25SR', SO8H, SO2NR'R18, S02R14, SONR15R1S, -
SOR14, COR14, COOH, COOR14, CONR15R18, NR15COR14, NR15CO0R14, NR15S02R14,
NR15CONR18R1787. NR14 biipoundchsastaiined émanyRire ofclaimb ddtte 86§ whereiniR® ig/selepted
consisting of, H..an N-protectin L au tionally substituted Cl-Cl12

al kyl, opt onfé?’W‘es%EB‘é& Fﬁ'&? ﬁzgéﬁ(}&é&ﬁa@e‘ﬁ@'l , 30 optionally substituted
CrCl12 al kynyl, optionally substituted C-C o heteroal kyl, optionally
substi t ut ed C1 | yai i f,u@% Lty 2 ( nyl ,
optionally substi ﬁj%@b%%'yaézd '@%?@%@c%&a Ky ﬁ‘hglg??g%;ﬁ’%é@uﬂtg%?g%g
Cl- C12 het er otgm thegraemsansisting ofo SCNyNQzansk G+ Caaliyl- C65- C18 aryl, and
optional |y substituted Cl-Cl18 heteroaryl. 134 76. A conpound as' cl ai ned
in claim7b, wherein R22 and R23 are fused to forma g or 6, r’E,rtbered .
cycl oal kyl®  c8%1 oo RERPPUNd;As: daimed i amkone of fRimE J4 Ja 881 Whersin R'as selegled
heteroaryl rifgn tregrbupéonsistinglofMBand eptidphilosibstituted 3 Cgidioipd.  77. A
conpound as clained in any one of clains 74 to 76, wherein Xl is selected

fromthe group consisting of: C=0 and SC2. 78. A conpound as clained in
any one of cl@0.ns A4ompoufid, asidiaimed iin aidy oree of cldifs 74.t4 88pwhereindR*is selegteded i n

o Groorpcrotots st sibe F e Reb el RE C IR Ak P SR o)
C(0) CH=CH5 C=NC( 0) , ' CH20C(0), C(0)0C(0), CH2SC(0), C(0)SC(0), C(0)0CH2, -

&gésﬁz&gé%%p‘g" )&%eﬁ%md i 42990, WeRlin RSP,  C(0) 0,

92. A compodnd as claimed in any one of claims 74 to 91, wherein R® is selected
from the group consisting of: H, halogen, COOR'®, COR'®, CONR'R®, R"*R?’, SO.,R",
20 and SONR™R®. |

93. A compound as claimed in claim 92, wherein R® is selected from the group
consisting of: H, halogen, COOH, CONH;, CONHCHj, CQNHOH,. NHz, SO.CH,,
SO;NH,, SONHCH,, and SON(CHs). | ’

‘25 - |
94. A compound as claimed in either claim 92 or claim 93, wherein n is 1.

95. ~ A compound selected from the group consisting of:



15 C(S)0, C(0)S, C(S)S, C(0)NRL3, C(S)NR13. 80.A conpound as clainmed in any
one of .clainms 74 to 79, wherein R2 and R3 are each i ndependently sel ected
fromthe YOROP/BH#I2i sting of: optionally substituted CLPCIARPKNIODNY and
optionally substituted C2-Cl2al kynyl oxy. 20 81. A conmpound as clained in
claim 80, wherein the optionally substituted Cl-Cl2 al kyloxy is

Cl- C12f | uor oal kyl oxy. 82. A conpound as'38 ained in claim80, wherein t he

optionally substituted C2- 012'.25al nyl oxy is C2-Cl2 al%ynyl yl oxy. 83.
A compound as clalned i-n any oiye o ai s 74 to 82, wherjein is selected
fromthe group conMedNmy RO~E2HCF200M CCH20. 30

84. A conpound as .cl ai m any long _of cl ains &I el
sel ected fromthe e8ip Eonsisting of® H3CO, FIBAICFZCO, F2HCO
CHCCH20. 85. A conpound as clainmed in any one of clainms 74 to 84, wherein R2
and- R3 "together are selected frogmthe group consisting of. OCF2CF2CQ,
OCH2CH20, QCF20, 35 and OCH20. 0 1/047432PCT/AU2010'001. 135 86. A"

conpound as cl ai meﬂaqk O sel ect ed
| F4CO ‘ _k\N 3 . o%\o 0 .
0 | o
MeO N N MeO SN N
. ' =

NH
P N SN "o 0
| .9 ~ . o
~ FpHCO, NN F2HCO NN
F,HCO o~ F,HCO S

o 0.0 0,0
| MeoD/\/‘"(N/@ Meoj@/\/‘sihéj
MeO” s ~ MeO .

o) , o MY
MeO : NQ MeON/©
| o O L NH

MeO™ ™ : MeO



RioR11 fromthe group consisting of: a double bond and 87. A conpound as
claiined in any one of clains 74 to 86, wherein R5 is selected fromthe
group corP2OIg74R: H and C -Csal kyl. 88. A conpound RETAHRIWEE1I98 any
one of clainms 74 to 87, wherein R7 is selected fromthe group consisting
of: H CN, N2 and Cl1- CBIkyI 10 89. A congound as clainmed in any one of
claims. 74 to 88, wherein R is selected ##bmthe group consi sting of : H and
optional |y substituted Cl-C6 al koxy. 90. A conpound as clainmed in any one of
clainms 74 to 89, wherein R4 is sehgcted fromthe group conﬁb§§|ng of : H and
optional Iy substituted-Cl-C6 al Kbxy. 91. A conpound asocl -"d in any

one of clainms 74 to MéD . 92. Ke6O Md in any
one of claims 74 to 91, sel ected fr e rodp si sting
of : H. hal ogen, (égﬁﬂib R15, R', woe, sg A 20CHNd—2NR15R20 .

o
OMe o
o - o
F,HCO N N/Q MeO /Q
CN
FZHCO 'o}\ °© al )~
Q.0 QP
MeO Sy . MeO Sy
F,HCO o)\ S F,HCO™ . s)\ S
OMe OMe

MeO



93. A conpound as clainmed in claim92, wherein Re is selected fromthe
group consisting of: H, halogen, COOK CONH2, CONHCH3, CONHOH, NH2, SO2CH3,
SC2NH2;  SEbHCHAM78rd SON(Cl-13) 2. 125 94. A conpound agcelaizomeboinsei t her
claim92 or claim93, wherein nis 1. 95 A conpound selected fromthe
group consisting of: MO IVEO F3C0 F3CO MeO O F2HCO F2HCO Me0 IVEO MO0 MeO

138
, o .
F,HCO N N/QN. F4CO /C/
g
F,HCO - F4CO
o)
N _ N
F,HCO NN //N MeO Ay //N
. F,HCO , o)\ 0 Ll s).‘o
0 0O D\
(\¥7 / N \\'/
MeO S A /Q
F,HCO o o)\ S F,HCO ,

o M . 0 NS
MeO NN N MeO AN
= 0 oél\o o o o)\o o)
00 N | g0 M
MeO SN MeO ey LN
MeO M@m ,



MeO 139 O or a pharmaceutically acceptable salt or prodrug

t her eof . 96. A pharnmaceutical conposition including a conpound as

cl ai red iwoanyams2of 5 clains 74 to 95, and a phar macercireai2by/@coept abl e
di luent, excipient or carrier. 97. A nethod of treating a disease or
condition associated with fibrosis, the nmethod including, admnistering to
a subject in need of such treatment a the3®peutically effective anpunt of a
conpound as clained in any oneoof claims 74 to 95.

0
MeoD/\/‘L@ . MeowNQ
MeO | : : ©

MeO
.0 ’ _ _ fe) s
MeO 3:@ MeOD/\/“\N/Q
N ' >~
MeO \ : o]
_ o Me MeO o _
' o]
ij@/\)(N _
MO Kn/NH
-0

or a pharmaceutically acceptable salt or prodrug thereof.

96. A pharmaceutical composition including a cdmpound as claimed in any one of

-

5 claims 74 to 95, and a pharmaceutically acceptable diluent, excipient.or carrier.

97. - A'method of treating a diséaéé or condition associated with fibrosis, the method
including, administering to a subject in need of such treatment a therapeutically
' effective amount of a compound as claimed in any one 'of claims 74 to 95.

10 ' ' ,
98.' A method as claimed in claim 97, wherein the disease or condition is selected
from the group consisting of fibrotic skin disorders, lung disease, heart disease and
kidney disease. |

15 989. A method of treating a disease or condition characterised by inflammation
and/or a benign or malignant neoplastic disease, the method including administering to
a subject in need of such treatment a therapeutically effective amount, of a compound

-~

as claimed in any one of claims 74 to 95.

20 100. A method of inhibiting fibrosis in a subject, the method including administering
' to the subject a therapeutically effective amount of a compound as claimed in any one
of claims 74t0 95. ‘

101. Use of a compound as claimed in any one of claims 74 to 95 to inhibit fibrosis.
25 | | o

102. Use of a compound as claimed in any one of clalms 74 to 95 in the treatment of

a dlsease or condition associated with fibrosis.



10 98. A nethod as clainmed in claim97, wherein the disease or condition
is selected fromthe group consisting of fibrotic skin disorders, |ung

di sease, weantywigease and ki dney di sease. 15 99. A net hedTtofu2bromaiiong a

di sease or condition characterised by inflammtion and/or a benign or

mal i gnant neopl astic di sease, the nmethod including administering to a

subj ect in need of such treatnment a thendpeutically effective anount, of a
conpound as clainmed in any one of clainms 74 to 95. 20100. A nethod of
inhibiting fibrosis in a subject, the method including administering to the
subj ect a t hddApeUse ofd tompriuhd @s iclaimexhin any oné ofclaims|7d uo 85 asthe kraatmedt ofn any

one of cl ai t4.t0 95 1 : : i i of
Clai s 74t o 2ghsese, ot bondiidn i SuBlsed 5 MgHRRUGAT a8 SoniaR F HaliinG

cl ai med i n angoplasticdiseaseai ns 74 to 95in the treatnent of a disease or
condi ti ongcharacterised by inflammtion and/or a benign or nalignant

neopl astic disease. 5 104. Use of ~a conpound as clainmed in any one, of
clains 74 to19% i Hse pka perapund @s siaimed i any @ne SREAIMS 14 to95dn therRjeraraiafeas e
or condi ti onefs fieGicamest 1Y tidatihd & biREase or condifih assb@ated with fisrasisund as cl ai ned
in any one of clains 74 to 95'1n the preparation 10 of a medi canent for
treating a disease or condition characterised by inflammation and/or a

beni gn or mahognause 6Edpdrpdund adickiraedin any@he of\claiistaLto®5af tHeprapdratidpl V)

10 ofa medicament for treating a disease or condition characterised by inflammation
and/or a benign or malignant neoplastic disease. o

106. A compound of Formula (IV)

15

Formula (IV)

) ora phannaceutically acceptable salt or prodrug thereof, wherein:.

- 20 - Z-X-Y is selected from the group consisting of: N=C-N, N-C=N, O-C=N, S-
C=N, N=C-O, N=C-S, C=C-NH, C=C-O, C=C-S, and C(0)-C=N;
- A is-selected from the group consisting of: a bond, SO,, C, C=S, C=0,
C=NR®, and NR®, o |
- T is selected from the group consisting of: a single bond, a double bond, a
R10 1"

RS R7

. : : Nad
25 triple bond, and _ 4 ’ N\ ;



15 Formula (IV) or a pharmaceutically acceptable salt or prodrug
thereof, wherein: 20Z-X-Y is selected fromthe group consisting of: N=C N,
N-C=N, O0-wolp11347432ZN, N=C-0, N=C-S, C=C-NH, C=C-0, C=C BcTandof@{id)30€=N; A
is selected fromthe group consisting of: a bond, SO, C C=S, C=0, C=NR9,
and NR9; T is selected fromthe group consisting of: a single bond, a

doubl e bond, a 141 z1, Z2, Z3, and Z4 44& each independently sel ected from

the group consistin h
[ ndependgnt ly sel ect% é? fr?;%’(?%daryesmmdgfémgﬂyr? b}e%rr?ﬁglg% C%%—ﬁﬁﬁc
CN, NH2, optional |y ofGREand Ni ed Cl C12 5 al kyl, optionally subst i tuted
C2- C12 al kenyl, opt irorgd, Ry, g 55&&8%%&1@%%&&%@5%3%9@&&

substituted C, -C10 het eroal kyl, "opti ona % stitut oaI kyl ,
optionally substi tutceeﬁl%'agefz-ldwqgem RENYP: %tNﬁné’Pt"}PaﬂhEElﬁt'Mﬂfé +€r- C12

het er 00|y;:$ oal Ey | Oralkw |brYall§L§hB§ﬁt&tHH e@,@g %yh%aamy%dbgﬁth&ena;-cu
optionally substitut ﬁqny optlonally su%stltuteg 61-8 t%roavkyl optlona?y substituted C;- -

Ci2 cycloalkyl, optionally substituted C;-C,, cycloalkenyl, optionally
substituted C,-C,, heterocycloalkyl, optionally . substituted Cz-Cy.
_ -heterocycloalkenyl, optionally substituted Ce-Css aryl, optionally'substiiuted'
10 C:-Cis heteroaryl, optionally substituted C,-C,; alkyloxy,‘ optionally
' substituted Cz-C12 alkenyloxy, optionally substituted AC'z-Cu alkynyloxy,
optionally substituted C,-C1o heteroalkyloxy, optionally substituted C3-C.
cjcloalkyloxy, optionally substituted Cs-Cy2 cycloalkenyloxy, optionally
' substituted C,-C,z heterocycloalkyloxy, optionally substituted 'C,-C,;
15 heterocycloalkenyloxy, optionally - substituted Cg-C1s aryloxy, optionally
substituted C4-Cys hetéroaryloxy, optionally substituted C,-C,, alkylamino,
SR', SOsH, SO.NR™R™, SO,R”, SONR"R™, SOR', COR"¥, COOH,
COOR', CONR™R", NR"™CORY, NR“COOR¥, .NR-"’SOZR",‘

| ~ NR®CONR™R'™, NR¥R", and acyl;
20 - R%and R?, are each independently selected from the group consisting of; H,
| OH, NO,, CN, NH,, optionally substituted C1-C12 alkyl, optionally substituted
C2-C,. alkenyl, optionally substituted C,-C., alkynyl, opﬁqnally substituted
C:-Cqo heteroalkyl, optionally substituted Cs;-C;, cycloalkyl, optionally
_ substituted Cs-C;2 cycloalkenyl, optionally  substituted C2-Ci2
25 : heterocycloalkyl, optionally subsﬁtﬁtéd C,-C,, heterocycloalkenyl, optionally
substituted Cg-Cyg aryl, optionally substituted C,-C,s heteroaryl, optionally
substituted C,-C,; alkyloxy, optuonally substituted C-Cy, alkenyloxy,
_optlonally substituted CxC,, alkynyloxy, optlonally substituted C;-Cyp
heteroalkyloxy, optionally substituted ' Cs-C;, cycloalkyloxy, optionally
30 . substituted Cs-Cy; cycloalkenyloxy, optionally substituted C1-Ci2
heterocycloalkyloxy,~ optionally substituted C,-C,» heterocycloalkenyloxy, .
optionally * substituted Ce-C1s aryloxy, optionally substituted C4-Cie
heteroaryloxy, optionally substituted C,-C;; alkylamino, SR', SOsH,
SONR"R™, SO,R™ SONRPR™, SOR™ COR', COOH, COOR",
35 CONR"R"“, NR™COR", NR™COOR™, NR™SO,R'?>, NRCONRYR',
NRY“R, and adyl; or R? and R® fnay be fused to form a 5 or 6 membered



10 heteroaryl, optionally substituted Cl1-Cl2 al kyl oxy, optionally
substituted C2-Cl2 al kenyl oxy, optionally substituted C2-Cl2 al kynyl oxy,

opt i onal lwouhatsi743at ed C, - CLO het er oal kyl oxy, optional | ycsuhgbiotooid C3- C12
cycl oal kyl oxy, optionally substituted C3-C, 2 cycl oal kenyl oxy, optionally
substituted C -Cl2 heterocycl oal kyl oxy, optionally substituted CI-Cu 15 .
het er ocycl oal kenyl oxy; optionally subst142,|t ed C6-Cl8 aryloxy, optionally

substituted Cl-Cl8 hete ti ona substi.tu am no,
SR12, SOBH, SO02NRL3F¥E a‘@@f&fﬁ@!@ﬂ? For ﬁi’é’a’VE:&‘-‘afag'tﬁéﬁg édﬁ%ﬁge
CONR13R14, NRlBCI)Rprtld\EIy&iBﬂIﬂJ@d NR13802R12 NR13CONR14R15, NR14R15, and
acyl; 20R2 and R3, gse . .ea YTS: f 0 :

consi sting of H, Oﬁ I\?Gg ﬁ r@%'_%ee'ﬂ fe(l;ngl ygs%h%get |b'5’ﬁ eéh%f@([sl ?ﬁ I%rll',
optional Iy substituter®C2- CRY al kenyl , optionally substifuted CrCl2

al kynyl, optionally subS{jfuted C -C, 0 heteroal kyl, optionally substituted
C3-C12 cycl oal kyl, @8ti o!!l I y-R§ubst ituted C3-C12 cycl oal kenyl , optionally

substituted C2-C, 2 _ gocycl oal kyl, optionally substitut ed C2-Cl2
het er ocycl oal kenyl , opt1ona substituted C6-Cl18 aryl, optionally

su?_stitht ed C%- tClt8 Pe’; eroaryl™ eattﬁawmehyrwbaﬁmé%a@l ﬁg.:hGi"Zan'd Rybem%lz
opt1 ona supstitute optlona |
al kynyl o><§//, opt i onal'\dﬁp@gﬁgqu Wr}él“@é@ A ‘é?"ﬁﬁh’l‘@//?fsg ﬁbE)'p 1’0 5%%!
substituted C3- 012 SuBStitueEdk Ch-Cry alkwptapﬁm:lny ysubStluted G4+ C Lauamvcaommeuy
cyel oal kervlony, apLighghac SUBE.bhihES i, MabSARY CLoel bty .,
oplona ySUSIU e 0OX Su |ue
06th 8t a{ yldo>c<:>1/ , ngt ;;%%w subbtitutet u Ca€14 %%dﬂet?ﬁfW%%&é?f%ﬁgkm
substitute ino, 5?% ro
SOR12, COR12, COOH, g" %‘iﬁ%ﬁ% %6??2 NRL
NR13S02RI®, NI VCONI wms:ted\mm@etmcla@y?nyl.o?ptma'blnauwufﬁs& Coreagbd to
forma 5 or 6 mE‘”be"o NP&IB&%Q&?&%%? eﬁslveé}?:l()/ SHibRAG Sdestieuted 0al-By! |

ea

irbetie Rl AR 41 Mgl M T R R
or R101-1 11-)Jr, c,, alkynyloxy, optionally substltuted C,-Cyo heteroalkyloxy, optionally
substittted  Cy-Cr, - cycloalkyloxy, ~optionally ~substitted Cs-Ciz
15 cycloalkeﬁyloxy, optionally substituted C,-C. heterocycloalkyloxy, optionally
substituted C,-Ci» heterocycloalkenyloxy, optionally substituted Cgs-Cis
aryloxy, optionally substituted C:-C1s heteroaryloxy, optionally substituted
" C,-C1, alkylamino, SR, SO;H, SO,NR™R™, SO,R™, SONR"R™, SOR",
. COR™, COOH, COOR™ CONR“R", NR“CORY, NR“COOR",
20 NR™SO,R'2, NR'?'CONR™R'®, NR™R', and acyl;
- R° R™ R and R" are each independently selected from ‘the group

consnstmg of: H, an N-protecting group, optionally substituted Ci-Cz alkyl,

. optionally substituted C-Cs, alkenyl, optionally substituted C-C,, alkynyl,

optionally substituted C;-Cio heteroalkyl, optionally substituted C;-Cy2

- 25 o cydloalkyl, optionally substituted C3-C,. cycloalkenyl, optionally substituted
| C.-Cq» heterocycloalkyl, optionally substituted Cy-Cy. heterocycloalkenyl,

optionally substituted Ce-Cys aryl, and optionally substituted C;-Css

heteroaryl
- RYis selected from the group consisting of H, optlonally substltuted C-Ci2
30 alkyl, optlonally substituted C,-C,, alkenyl, optionally substituted C-Ci2

. alkynyl, optionally substituted C,-C1o heteroalkyl, optionally substituted Cs- .
Cs, cycloalkyl, optionally substituted Ci-C,,cycloalkenyl, optionally
substituted  C4-C,; heterocycloalkyl, optionally substituted C,-Cy;



but not when T is a triple bond, each R8 and R7 being 5i ndependently
selected fromthe group consisting of: H NO2, CN, optionally substituted
Cl- C12 alwwpl2piiaptisenal |y substituted C2-Cl12 al kenyl, optcemal2zbyw/eudstituted
C2-Cl12 al kynyl, -optionally substituted Craw heteroal kyl, optionally
substituted C3-Cl2 cycloal kyl, optionally substituted C3-Cl2 cycl oal kenyl,
optionally substituted CrCl2 heterocydotdkyl, optionally 10 subst I tuted

C2- Cl12 heterocyclo o] u dcG8:- CL],ar ally
substituted O -0188+1§§er‘6°é°a@1%*" ‘?‘1"1‘)’%%{ |§§{§%}{%‘H%‘? CrS e aI E@daﬂ
optional |y substi t usubstitated zcmhetmwbﬁpd optionally substituted C2- C12

al kynyl oxy, opti QnaMsYarﬁHl@Eér'éewc@é ot the QrdipicBhaingBrOc Y, z@hﬁmal ly
substituted C3-Cl2 cycl oal kyl oxy, optionally substitut ed C3-C

cydoal kenyl oxy, optionally substituted Cl-Cl2 heterocycl oal kyI oxy, ‘
optional Isy stg7st iA cérasbund-dechimied B @&iMmdms] Whaneinor3is —XBRimal RYis SXBR!, t ut ed
C0- C18 aryl \é{e .optionally substituted Cl-Cl8 heteroaryl oxy, optionally
substituted 12 al kyl am no, SR12, SO3H, S02NR13R14, S02R12, SONR13R14,
SOR12, COR12, COGH, REGEHELR! ﬁ@\h&’l?-hﬁl,e odi &{ﬁ&BﬁQénd\IIamél&itad fiooN\theSgIratti 2,
NeCONR14R18, NI VR18 c 1

i ndependent |y sel ec?oeggﬂn%mxét he" P?Jlu Conél‘%t | ﬁg ]¢ N dg lotcé’c(%‘f’ng
group, optionally secysialkyinethyl, @maazkenek(}s-cmﬂsyngmu Qs-sntﬂtaml fused Gz2- C12

al kenyl ,qgoptionall'y suQ.;tb,I e lut edgﬁd@é%%cwcﬁp n%ﬁd% ﬁé{@,@%ﬁigt&d Cram

het er oal kyl, opti onaf subst kyI option
substituted C3-Cl2 fped dng, I@éh?ﬂWh'@fWth%lPPtP"QWPQt

het er ocydoal kyl , _opk? %Hé')k’yan%uihét éarnug o dﬁﬂeréal?anhewwy&ém%heml group

optionally substituted -C18 ar pd opt 1,0 y substituted C1-C18
heteroaryl; R12 is E‘ﬁ\sﬁﬂ’i‘%ﬂf ?Pﬁ?ﬁ/‘t"ﬁw%gr uﬁho ﬂ%‘JéM ng of H optionally

substi t ut ed Cl- C-2 RO aidRI®, arepthe Gsamiel or diffbrehi _"and afe 6€letdd froimk they group
ot er oal W1 *opt 1 oneqepEg, BE F Pabder ot Wpo, 80 . Pkt leSfiyteh 7
substit ut ed C3- Cl2cglkylpabtiomailly subsiitutedh £G4, sikesylj opticrallCulitiuted C;-Cy2

net er ooyl oal Kyl OBt iy S 1 fehont3oRERSHORASIEREDY!

optionally substitu and O ona
het eroaryl; and n |§1zarw¢|mlﬁg.erop§lem@|dt éébstltldﬁdtﬁercgzr dyploalksenyl, s toptiepally : 0,

1, 2, 3, and 4. 5 1gje t.tﬁ:éaorre%n,d %stesdc@euaa@u Noptichally 1 Qfbstitlied eidy-E7 1 s
-X2 17415 and R3 is -X3-Rl :
20 heterocycloalkenyl optlona|ly substituted C¢-C4; aryl, optionally substituted

C1-C1., heteroaryl, optionally substituted C;-Cs» alkyloxy, optionally
substituted C,-C,, alkenyloxy, optionally substituted C»-C., alkynyioxy,
optionally substituted C4-C,, heteroalkyloxy, optionally substituted CsCiz
, cycloalkyloxy, optionally substituted C;,-C{z cycloalkenyloxy, optionally
25 ' substituted C-Ci; heterocycloalkyloxy, optionally substituted C;-C,; _
heterocycloalkenyloxy, optionally substituted Cg-Cqs aryloxy, optionaily ‘
substituted C;-C4s heteroaryloxy, optionélly substituted C,-C;. alkylamino,
SR, SO;H, SO:NR™R™, SO,R">, SONR¥R", SOR", COR™, COOH,
: COOR™, CONR“RY, NR™COR?, NR“COOR™, NRVSORY,
30 - NR™*CONR"R", NR"R", and acyl; and ! |
- R is selected from the group consisting of: H, an N-protecting group,
| optionally substituted C,-C;, alkyl, optionally substituted C,-C., alkenyl,
optionally substituted C,-C,; alkynyl, optiona_lly substituted C;-Cyp
heterdalkyl, optionally substituted C;-C,z cycloalkyl, optionally substituted
35 : C,-Cy2 cycloalkenyl, optionally substituted C1-C1§ heterocycloalkyl, optionally
substituted C4-C,, heterocycloalkenyl, opﬁonally substituted Cg-C1s aryl, and
optionally substituted CiCis hetéroaryl.



R16 and R17 are the sane or different and are selected fromthe group
consisting of: H, halogen, Cl-10 al kyl, C3-Cl10 cycl okal kyl, C3-C10

cycl oal kywonetih43al kene, C3-Cl10 al kyne, aryl, C5-C20 alkarau2o010foos@d C5- 1
0C20 aryl or al karyl and a hydrocarbon chain containing a heterocyclic or
fused ring, any of which may be optionally.substituted; X2 and X3 are the
sane or different and are sel ected from44he group consisting of: a bond
CR15R15, 0, NR20, and S; R15 and R15 are the same or different and are
selected fromthe group 15 consisting of:. H, haI ogen OH, NO2, CN, NH2, -
optional |y s@8st iAcempgutl asslaimediy tlaimo $37, whereinR'S ahd R are &esed o form aff keny | |
optionally %r'@ﬁithBEn%Q ﬁé&ﬁyéloallgptéyeﬂﬂkélw Sﬂ&%&}dﬂaﬁ(@nf? afyl-8r

het eroal kyl, optional | subsﬁltu cycl oal kyl', opti onall
substituted "G?PJQ?M "69(93(99I°f<\¥h'9'|’ maMﬁPPBPRﬂaf'X/S%Wt uted Crd 2
het er ocysl oal kyl ; optionally substl tuted C2-Cl2 20 heterocycl oal kenyl

optionally s stltuted C18. ary t|o .| sjitu

het er oar yi , 1§Bt| Syamroua B%FFY'lﬁdé'aa@ﬁ C% %I@ét})’ *d@p%ﬂﬁﬁﬁ 'éﬁggﬁ t ut ed
C2-C12 al kere,ablmimdepaﬂbnﬁyr‘sdlécgedsftdm thetglblﬁﬂcxﬁsﬁﬁrig oft kptioyibltpqubstdatbﬂ Los¥ 2 W RY '
substi tut ed | k substi tuted C3-Cl12

cycl oal kyl oxy &%? éc:ﬁIS f’%‘R} s&ﬁ%‘ﬁﬁ%ﬂpﬁé&%ﬂ cycl oal kenyl oxy, optionally 25
substituted Cl-Cl2 heterocycl oal kyl oxy, optionally substituted Cl-Cl2

het er ocygl 0g &Be”)ﬁ' %auﬂ@%é Qliaﬁﬂédym%%}ﬁ%éw ﬁhe‘%pﬁuoﬁé%‘ s%?&’t'&tg@b @nally

substituted teroar opt1 ona substitute kyT am no,
SOBH, sozNRaltvioxs@ﬁuQi;ﬂtsmmlm SOR12, 00R12 COOH, COOR12, CONI VR14, .
NI VCOR12, NI VCOOR12, NR13S02R12, 30NR13CONR14R15, NR141, 215, and acyl; and?
R2 is selectedfromthe roup, consi'stin i

optional Iy sidist A tAmReued ag '"’aqquIC'a"BﬁB?'o‘W’aq’;? t@%&%ﬁ{“ﬁi ¥ t|_n @%Z'C:Fi(enyl

optional | y KYRYIOAYS €3C alkyhdlakylsyyly| , optional |y substitut ed Cl-C10
het eroaIL]lrf., optionally substituted C3- Cl12 cycloal kyl, optionally

subst.i t ut'ed 35 -C3-Cl2 cycl oal kenyl, optionally substltut ed C1-Cl12
het er ocycl odlRyl A amnptmndldsyclaambéun thaine d0F,Iwierein [R¥tie selevtdd diokethel group

opt i onal | y %?%%ﬁnbl&%C@F%ZEWHH@G(’F;B@ LAfgHcErggbst i tuted Cl-C18

het er oaryl .

113. A compound as claimed in claim 109, wherein R® is selected from the group
20 consisting of: HyCO, F.HCF.CO, F,HCO, F3;CO, and CHCCH.0.

114. A compound as claimed in claim 108, wherein R? and R® together are selected
from the group consisting of: O_CF2CF200, OCH,CH,0, OCF,0, and OCH,0.

25 115. A compound as claimed in any one of claims 106 to 114, wherein T is selected

R - 11 _
RS R’ |
S
from the group consisting of: a double bond and 4 N\

116. A compound as claimed in any one of claims 106 to 115, wherein R® is selected
from the group consisting of: H and C;-Cealkyl.

30 A : _
117. A compound as claimed in any one of claims 106 to 1,16, wherein R is selected
from the group consisting of: H, CN, NO,, and C4-Csalkyl.



108. A conpound as clained in claim 107, wherein R18 and R17 are fused to
forma 5 or 6 nenbered cycl oal kyl, heterocydoal kyl, cycl Gal kenyl

het er ocycWOabkery432 aryl or heteroaryl ring, each of whiPCH/AtRY10101398
optionally substituted. 5 109. A conpound as clained in any one of clains
106 to 108, wherein R2 and R3 areeach i ndependent |y selected fromthe group
consisting of: optionally substituted C#4&12 al kyl oxy and optionally

substituted {g g+r|s§&mh%>e;awﬂ&%é%aév&&§m§tnEGIoa% ?hameﬂ.d R' isselebled 09,

wherein the option substitute é OXy IS 1- C12f | uor oal kyl oxy.
111. A conpoiatethegrewneansigtingofcH andrpotivgally #ibs Pﬁdﬂ\nce@ﬂ@?‘!bnal ly substituted
C2-Cl12 al kynyloxy is C2-Cl12 al kynyl al kyl oxy.. 15 112. A conpound as cl ai ned

in claim1109, wherein R2 is eletedfro t he 0 |st|,gof
F2HCE2CO, F2H80, A-emipouad @ eamedip any one o %T%‘sqﬂgg‘g?rﬁ% hgreinR 'FéF‘PrE‘gg
claim10% e tHegrlip consistigeofi iR @ndl bptionalesubstituted Z0-Ce@liokgt | ng of : _
F2HCF2CO, F2HCO, F3CO, and CHCCH20. 114. A conpound as clained in cI al m :

108, wherein R2 and R3 together are selected fromthe group. con3| sting of:
OCF2CF2CO, (Oraa2 CHR Comiing @s clalmbdlﬁldﬁﬁ)oneﬁfdﬂlﬁsmmm‘r@owhdemsl?% Hinmed in any
one of clainms 106 to 114, wherein T is selected R fromthe group
consisting of: a double bond and 116. A conpound as clainmed ip any one of
claims 106 t#21115A compoundrasiciaimed in@ny ane ptelaimsd 06 to i), whamink| 'ﬁ@eéﬁedH and

Cr Ceal ky{g 3flom the group consisting of: H, halogen COOR'%, COR'"?, CONR™R", NR“’R14
'~ SO;R'™, and SONR™R".
122.. A compound as claimed in claim 121, wherein R® is selected from the group
consisting of. H, halogen, COOH, CONH,, CONHOH, CONHCH,, NH;, SO,CH;,
15 SOzNHz, SONHCHa, and SON(CHa)z o

123. A compound as claimed in either claim 121 or claim 122, wherein nis 1.

- 124. A compound as claimed in claim 123, wherein the R® group is in the position
20 ortho to the Y group.

125. A compound selected from the group consisting of:



145 118. A conpound as clainmed in any one of clainms 106 to 117, wherein Rl
is selected fromthe group consisting of: H and optionally substituted

Cl- C8 al KyQ\y011/047432119. A conpound as clained in any on®CHAWRDHI0GE39806 t o
118, wherein R4 is selected 5 fromthe group consisting of: H and
optionally substituted C-C3 al koxy. 120. A conpound as clained in any one
of clainms 106 to 119, wherein R3 is H 146 121. A compound as cl‘ai med in any
one of clains-106 to 120, 'whereifRe is selected 10 fromthe up

consi sting.of: hal ogen, (DORlZ,O, CONR13R14, NR13R14, &R and

SONR13R14. 122. yéb.conpound fgs yet’ai med in cl@pgpl2 er s .

M
selected fromthe gro nsYstNng of: H,. hal oden, , F$,  CONHOH,
CONHCH3, NH2, S SO2NH2, SONHCH3, and/ . 123. A conpound

as cl ai ned in eAher“claim 121 124. A

or claim 122, Z4ther€éin nis 1. : .
conpound as clained in clai @ wherein the Re group is igosition
9

20 ortho to the Y group 1 onpound sel ect ﬁgof rom t b@ bHZ consi sti ng
CO.H : N
) /\0

of : FZHCO MeO FZHS a
/
- HN
F,HCO SAY W, FzHcoD/\//\ \CoNH,
F.HCO F,HCO

MeO N"  'SO,NH,

0
FZHCOD/\/L'NI
F,HCO™ COM

N . o v
FzHCOD/\)’\N . MeoD/K/k\ N
H
CN H
F,HCO CO? : MeO” NH,
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MeO F2HCO F2HCO MeO MeO MeO MeO F2HCO F2HCO AcO MeO WO

2011/ 047432PCT/ AU2010/ 001398 148 or a pharmaceutically acceptable salt or
prodrug tWereufo4743226. A pharnaceutical conposition i ncPGRIAGIW/OBIPound as
clained in any one of clains 106 to 125, and a pharnaceutically acceptable
di l uent, excipient or canier. 148

or a pharmaceutically acceptable salt or prodrug thereof.

126. _A pharmaceutical composition including a compound as claimed in ény one of
claims 106 to 125, and a pharmaceutically acceptable diluent, excipient or carrier.

127. - A method of treating a disease or condition associated with fibrosis, the method
including administering to" a subject in need of such treatment a therapeutically
' eﬁectivg amou_nt ofa compound as claimed in any one of claims 106 to 125.

10 128. A method as claimed in claim 127, wherein the disease or condition is selected
from the group consisting of fibrotic skin disorders, lung disease, heart disease and’
~ kidney disease. '

_ 129. A method of treating a disease or condition characterised by inflammation
15 and/or a benign o} malignant neoplastic disease, the method including administering to
a subject in need of such treatment a therapeutlcally effective amount of a compound
| as clalmed in any one of claims 106 to 125.
~130. A method of inhibiting fibrosis in a subject, the method including administering
20 to the subject a therapeutically effective amount of a compound as claimed in any one
of claims 106 to 125.

131." Use of a compound as claimed in any one of claims 106 to 125 to inhibit
. fibrosis.
25 o | _
132, ° Use of a'compound as claimed in any one of claims 106 to 125 in the treatment
of a disease or condition associated with fibrosis.

133. ' Use of a compound as claimed in any one of claims 106 to 125 in the treatment
" 30 of a disease or condition characterised by inflammation and/or a benign or malignant
neoplastic disease. '

'134. Use of a compound as claimed in any one of claims 106 to 125 in the'
preparation of a medicament for treating a disease or condition associated with fibrosis.
35 ' '



127. A nethod of treating a disease or condition associated with fibrosis,
the nmethod including admnistering to a subject in need of such treatnent a
t her apeutwoabi4efsbecti ve anount of a conpound as cl ai medTriav2emywoene of
clains 106 to 125. 10128. A nethod.as clainmed in claim127, wherein the

di sease or condition is selected fromthe group consisting of fibrotic skin
di sorders, lung di sease, heart disease B ki dney di sease. 129. A

nmet had of tr@atin di. s oQgQi L0, ter] jn jon 1.5
and/or a ben1i%g'n é%ei}éﬁjlbgna tuﬁéeoa%I ﬂ%ﬁeg 'ﬂi é@gé@? O?hdéﬁﬁet%d{q E%?t%%

admi ni st er i rRieRamAtignsefbp duedicament dor tieating can disease 1oe reonditiorh sharpetarisedaby y -

ef fective angiatimai j j of clainms 106 to 125.
130. A nethod of ?%R?B%ﬁﬁ%@?@?ﬁoglg tj&éméste?g%he met hod i ncl udi ng
adm nistering 20 to the subject a therapeutically effective amount of a
conpound as clainmed in any one of clains 106 to 125. 131. Use of a
conpound as clainmed in any one of clains 106 to 125 to inhibit . fibrosis.
25 132. Use of a conpound as clained in any one of clains 106 to 125 in
the treatnment of a disease or condition associated with fibrosis. 133.
Use of a conpound as clainmed in any one of clainms 106 to 125 in the
treatnent 30 of a disease or condition characterised by inflammtion

and/ or a benign or malignant neoplastic disease. 134. Use of a compound as
clainmed in any one of clainms 106 to 125 in the preparation of a medi canent
for treating a disease or condition associated with fibrosis. 149 135. Use
of a conpound as clained in any one of clains 106 to 125 in the preparation
of a nedicanment for treating a disease or condition characterised

byi nfl anmati on and/or a benign or malignant neopl astic di sease.



