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WD 2009/ 079692 PCT/ AU2008/ 001868 1 HALOGENATED
ANALOGUES OF ANTI - FI BROTI C ACENTS Thi s international

wW®a100at969ppl i cation clains priority from Unit eRCTBAHR®8/001868

of Anerica provisional patent application No.
61/ 016, 134 filed on 21 Deceanr 2007, the contents 5
of each of which are to be taken as incorporated
herein by this reference. Field The present invention
(el at o HALGRENRTEN A OBIESH ANTREASRETIE HEENTS
tranilas articular rese
i nvention relates to halogenated C|nnan0ylbenzan1de
i -i.nfl ammt
gﬁh\} n@tg nﬁ?%nal ?%pé?atpnb? glg? p\rll\ﬁ)r{t}/,| T lgml#dagtapes of America
smpmsmsmumgﬂﬂabmmnhmwanBHﬁﬂ&ﬂ&bﬁedbuw1§mﬁbnﬁmeaOWEnmscomemS

G408 oHIRE LA AGkAnNed 1 et -0l Sl GaGe ad 8l de
Sftract o WRighare, QPedeten ay ngpEraealy P or e “t >
obt ai n substances that inhibit the production or the
t|V|ty of the cytokines thought to be involved in
osis. Tranilast (n-[3,4-dinmethoxyci nnanoyl ]
anthranilic aci d; product nane Ri zabenTM is an 20
aThe‘ pfasbnioinventimgertatass teddénvalegsaof ther artthHéroticedituge tranigist.  More

ski.n c el

Ef}(ero {’ﬁ'e Rﬂ%s"(:—)ﬂf gﬁ&%hlerFeeI%@geh) rpalqt%ialng%g achngamoglbenzamlde
oderuetl\le@n of tranilast are inconpletely understood,
its ability to inhibit ERK phosphorylation, a major
internediate in the TG-[3 signalling pathway, my
uBetkatduadi t s antifibrotic effects, with known actions
of tranilast including the inhibition of
TGF- [ 3-i nduced extracel lular matrix 25 production in a
rantgieflanmetsiry aggriedavabaen Lisart tohiseat dbesispedn thehmmroftsuppressing

Car%ﬂb@ﬁf@nb [1 t' %Cﬁ&t&ghﬂsa&%”béﬁﬂ%ﬁﬁﬁdﬁgo&% lrlh Eﬁrms of efficacy

S usi ng an experi nen
cargbeiti¢ @ffe@tsdl hacn@“ossaw;esmet@enemuf@eﬂemtd abtaint $ubistances that
| ' i se - i.niti . .
B Byl hS8SEs soRR T, oMb RSHEUI AR i s
shewast (-[Ivdienedimxiycipnanhoylbarthiandic acid; pradyct @@ne Rizaben™) is an

HOWEMSStic ééenl?%%ea Gr’r? %Q{)éry fc;?etﬁg t%%tt&aﬁbr&ﬁn%ﬁ ‘absol'dersy such as

factors in’cert I ent suscept
tkeleidsapnd a;slerodeaduaedﬁlﬂnppgh kﬂne pmtsenr@mimnlsmﬁeand mode of action of

%@%’@ég'a’réﬁ%o Tetﬁan %}sl%ogq atﬂlfty &flnh%lttéﬁ( Bﬁ&%ﬁg&%tl% a major

S S n ISﬁB
g’ht@crne@at@syltlne ApstE slae@lllmmathway whay hndestirl s aotifibrotic effects, with

'IEHBW?] eﬁgnsQ‘ Bstqhé ﬁg Lr&piélﬁigﬁlkh %?tI'G%- -|n'agy§oegxtracelllular matrix

hyperbiliru nema I rubl'nem a na
fproduatioe in avangevadicetbtypes)GT ianilagjlihas @isortwsylstlownsﬁ altersiate TGF-(-

Ph&S&EAt c&ll%giarﬁ]dé.ymhggigl i X‘ArHﬂctﬁﬁréblﬁéwqfsﬂﬂjean-ré%mn%ﬁfal model of

diabetic cardiac disease, and to reduce inflammation in allergic diseases, such as
allergic rhinitis and bronchial asthma, etc. In addition, tranilast has been shown to

have anti-proliferative activity.

However, it has recently been shown that genetic factors in certain patients may confer
susceptibility to tranilast-induced hyperbilirubinemia. One possibility for how this may
arise is the presence of Gilbert's syndrome polymorphisms of the
glucuronosyltransferase UGT1A1, which leads to increased susceptibility to tranilast-
induced hyperbilirubinemia. Such hyperbilirubinemia may result from the low level of

UGT1A1 glucuronosyltransferase present in individuals with this syndrome. Tranilast
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WD 2009/ 079692 PCT/ AU2008/ 001868 2 itself, and its
maj or netabolite N3 (4-desnethyl-tranilast), have been

W@ b@a79682 be i nhi bitors of UGI1Al, potential | RCT/auH2Ii08001868

to aberrant netabolismof bilirubin and its

accumul ation. 5 Accordingly, ;fnpounds that are based
on tranil ast have the potenti to provide conpounds
that may have pharmaceutical properties with potenti al

"’“%tek fahg’rltgt r‘nglj’or %tébollltéqfl\l?)am%é{hw%ﬂllast) have been shown to be

proliferative or anti-neo ic actTivity, and
ahhlértwfatqf\,lé@Th%n upnierdiatly leading tmsberrammawlﬁpiogfnuérubm and its
uflBRohave altered and/or inproved metabolism
elative to tranilast. 10 Summary The present
i nvention provides a conpound of Formula (1) 15 Rlo)
\ F )
Zor T Dok, et Bl Sadh o iy per MeTHoBntd o proviae
t ¢teerreoihds et medyn have pharrr@cautmahgmeﬁl@adwthap@@mtlﬂl @nbiﬂhr@tlc anti-
e d; R3,r R4 re
hEnEloRe) PG 2y DR TPor lanBRbplaie PalRRY  and o
kaltelmtlagﬁadjumts tnaganilan, TRee Oquopuwﬁ Imays alse thavat @tgred and/or
substituted C2-Cl12
q@%d?ﬁ&%o'gﬁ‘g@aﬂp qgétar{u"tg%tt ed C2-C12 al kynyl
optionally substituted Cl-Cl0 heteroal kyl, optlonally
2§Q%§%byted C3-C12 cycl oal kyl, optionally substituted
- cycl oal kenyl, optionally substituted C2-C12
het er ocycl oal kyl, optionally substituted C2-Cl2

AR PSR BT s > 18

L ﬁ}i )”‘
R T W)‘\ X
N
| Re
R R8

R3 R®

n

Formula (1)
or a pharmaceutically acceptable salt or prodrug thereof, wherein:

- T is a single bond, a double bond or a triple bond;

- R', R, R% R% and R® are each independently selected from the group
consisting of: H, halogen, OH, NO,, CN, NH,, optionally substituted C4-Cq, alkyl,
optionally substituted C,-C,, alkenyl, optionally substituted C,-C4, alkynyl, optionally
substituted C4-C4o heteroalkyl, optionally substituted Cs-Cq, cycloalkyl, optionally
substituted Cs3-Cq, cycloalkenyl, optionally substituted C,-C4, heterocycloalkyl,
optionally substituted C,-C4, heterocycloalkenyl, optionally substituted Ce¢-Cqg aryl,



optionally substituted Cl1-Cl18 heteroaryl, optionally
substituted Cl-Cl2 al kyl oxy, optionally substituted

w@2000029692 kenyl oxy, optionally substituted C2-EBIRAU2008/001868
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al kynyl oxy, optionally substituted Cl-Cl10

het er oal kyl oxy, optionally substituted C3-Cl12
cycl oal kyl oxy, optionally substituted C3-Cl2
cycl oal kenyl oxy, optionally substituted Cl-Cl2

%FIQI b |C91XC¥18 héte%‘i'yl Io é(lly%ﬂ%%tbltew(ﬁ Tk , optionally
1o e Py

ero ycl oa nyl oxy, opti substitute
a$l1,brst1>tj4§ed @ptGmrﬂikdwlosmb;@ptl(mﬂlbdsmilml® Ket@p ozlkylytoxy,, optionally

kAN S LB Ak Clrdeh 2y alderh e 06 SRR, optionally

CODR e dCONRLA REDal KR COORIRIONAIR] SUBHRIEE CNR14 BeRRILgSloalkyloxy,

: 3 Vv h i N
AL g e g Ay B b i oo
hetlyloyw n optionRéy aﬁ‘I@SWtedr @1&1e§@ﬁﬁr0@ﬂyb§ﬁy T optorgllyi sigisdtuted C1-Cq
b 1R120 R8R& t he 11
b%ﬁga@@gc%%éﬂbogéﬁel ng [ ng,g dsent l'y selsgc%:?edCPR COOH,
t GROR ouPONRINBI st NRY CEIR".H R R AY NR11CONR12R13
SR8 kLiIA [ Ley, tHat weee

Cglg EI kéhgﬁac%pql onéq fivt, salﬂg%télt?&tge(g %2%5 gn(fc%{ﬁ contains a
optiegemal |y substi t ut ed Cl-C10 15 heteroal kyl,

opti onq]ad é(éﬁ%sac‘r%f%ége%g ﬁg q’]@ %Y@I@%WJ)PEII p@&dlé’ﬂ@rlld But not when

substitute cycl oal keny optiona
slbista tripledoat- each RétandoRy diein kydraperm@mlbnsalacgad from the group

t
SURRbl e 8 CIF oA PN ARK Nl 0! BRAD gy -
hetrepbanyl ,optipealynsubstitetaths CoCut eadkynyh Capticably | spbptituted  C1-Cqo

I 1 0
RLPRY LBl SUEIES, €12 RSB ol Bl o
CGycloatkeny, heﬁ.'%ratbsalsuw'@%yd Copﬁnz cblﬁéﬂroqycmhﬁyt ioptieradly substituted Co-

%%%‘ﬁ‘? Eée’)&llc{%ﬂéelﬁyl 8 t%/c?ngﬁgts I%t’lﬁ]t%st 3k HHF %&)ﬁgnaﬁ “Sabituted C1-Cg
H@qt@rp@WCloomn@Hv oﬁybstl@ﬁcfii oﬁalchzy alkyilixyt | enfiopallyCisupsttuted  C2-Ciz

N AR AP 2o iR, ik Tyl v

opteren vlloyy spbendlly stiestitdted C1-L1ateldativrions, optlsﬂaltv sugeiuted Cs-Cq2

CHRRAT IO a1 TS Sieltirodbicvoistion.  optionaly

N%&@Q@Ql?_& GRr1 hetopeyzRaeniRyl RoptiongHy]  sihsfifuted  R@Cies aryloxy,
teRhIRAsidAmd e, &0 Hete?%;?ﬂﬁ? | MioRAIly ghbsgtuted 81 C+, alkylamino,

r ot ctl n r subst 't ut 1 "
|Eyl SQbem%agIFRy 2usR ut 8aNBI'RM 2S@RK e nyPR", COOH, COOR

N tRME YNBU 11 Uy ed R161@Ra ywl QR&RY NR'R™ a
%sﬁﬂt ut'ed C?@tgld het grggjal Kyl gg)t\éﬁona I-I‘D)F/édguEsH tuted nd

@WC:lZ 30 cycl oal kyl, opti onal I y substituted C3-Cl12
cycl oal IJ@E@}éIeIeC%Btho%pﬂIe aﬁ[?‘pt%s'l%l\'l% %?i I-p]a I@%ﬁqt%clt?g group, optionally

het er ocycl oa i tut'ed
hfétbéht@tﬁﬁ&o@hleéﬁyyIOPII@Iﬁ"V@anitItbﬁeé Gh<tp alserid, ontignattyssubstituted Co-
I tht a }
%xlaélks Fect egglpaglrjnysttﬁgggr%u% cgﬁgﬁg&%ﬁ Jb‘ﬁ%)ﬁél@ S¥sttied CaCra
cyoRalkyl, caNirnalil substitteR13s-C12 cycloalkenyl, optlonally substituted C4-Cq,

heterocycloalkyl, optionally substituted C4-C4, heterocycloalkenyl, optionally substituted
Cs-Cqs aryl, and optionally substituted C4-Cyg heteroaryl;

- R% is selected from the group consisting of: H, COOR"', CONR''R'%, COS R"",
OR",NR"R™, and SR™";

- R" is selected from the group consisting of: H, halogen, OH, NO,, CN, NH,,
optionally substituted C4-Cq, alkyl, optionally substituted C.-Cs, alkenyl, optionally
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OR11, NR11R12, and SR11l; 35 - R10 is selected fromthe
group consisting of: H halogen, OH N2, CN, NH2,

W@piovommbl y substituted Cl-Cl2 al kyl, opti onal PGI/AU2008/001868

substituted C2-Cl12 al kenyl, optionally WO 2009/ 079692
PCT/ AU2008/ 001868 4 substituted C2-Cl12 al kynyl,

optionally substituted Cl-C10 4het eroal kyl, opti onal Iy
substituted C3-Cl2 cycloal kyl, optionally substituted

%’b@ﬂ'@teﬁy% g(?ﬁk%m%yl 0 |oﬁ§@l s)ﬁgshc’tH@ﬁt 'd %eda%ro%l optionally

het er ocycl 0: st1tuted

rmb@htutﬁylclceéhk@nyipalkylomonmfdw yubstityéad tGut@d agelogikgnyl, optionally
' ryl,

g%%b%gthj h teﬁ}é?él?éélbﬂ gt&%%ﬂ Js%b%\ﬁﬁt)@/& O%‘zp?]zorrl]ea’{?rlogycloaIkenyl,

st@ﬂaltyuslmtltuzeottﬁa Gab Rethydrtiopallyo pubstiiied \o-(g thsterearyle @ptionally

%’bgﬂ'l%tel%kﬁ/w}zoém oﬁpt' P{@r{alllg %ﬁmlmtédﬂ @tg%éfgi;legyloxy, optionally

het er oa oxy t I'ona stituted .
cgubrsbtateldy(:a@yq, albmyicwapptwn@lhb§ubst¢ut@dj @3-+cheteroalkyloxy, optionally

elaerb’s-? Y cxolgﬁkyl&@al loé (ﬁ/éhih%%’&ttlﬁﬁl d:lC&:JI‘)ZQCl(%/cIoalkenyloxy

heteroc clo t’i on stituted
rmt@haibfycépl@avtkadyl@xw dptarenyaloplkylonp stdptionaly cabsitgted C4-Coqz

%éfét%&’clo%&%??l ép}ﬁoﬁé‘lﬁlséd %Feqj §1C %r@%?y oi)tlonally substituted Cs-

het er oar optl ona stitut’é
a@kﬁemwoxssmlongwbsmm{tmlkylmmSW1 SOsH, SO,NR''R™,

%%%R’S?N%bizs%%% RRITCEE, CRRI "SGR R - NRICOR™,

NIR TS@RAMRAEPNR 2R’ RT1anda@liand R13 is
| ndepen@ﬁ:‘ﬂt RY Relpgted i fn@%ﬂi%r%%gﬁ’% i\)@/ft‘é&'?r%h?fﬂegﬁ)@g consisting of

H, optionally substituted : , option .
sfdbgmtiqnatlseaumimct CaiCkealky!, oppenatnsiubstituted Gubetalkenyle @ptionally

% gﬂ't%t 12 ﬁylor@!tllox%@u%.bﬁtglte& C,C](%Clﬂe ero Ilﬁ/l optionally

heteroalk ) titute
obistitteld] ﬁs@bwcloaﬂmd opBorily sunstititack dhydi, Qyploakbﬁ@yll pptlonally

él%%flﬂufeldt edcG ﬁ%éocgabﬁkﬂclﬁ |&%|Ilt3é|ubftﬁl9tbh 0@1%12yh<?terocycloalkenyl

tituted et eroc
sersionalty gubetitasd CegCaaml, andmtl@mﬂv @nlaﬁtllttyed; Gb§t1a hemr@alryl

Cl- C18 Qed gf pd r5';3é|r s?le%tgb lfr%)rﬁatﬂe g%@gc‘g%séﬂzqg&t(ﬁq Sromnhhe

group consisti I's an
i nt egern §@1neetteg@|r sedemctmn@mrpumﬁ@@mgr@é1o2 31ang 4, @d 5; and
and 4,_ an legt r
the gt oﬁp%cgnasn?@? er ser%cTe(pfrérﬁ tl?engrlg[]b @8@%@8 ¢! f%hfﬁla%rgﬂ 5.
group of structurally rel ated conpounds which possess
\%f?vﬁ;at aﬁg g?éupﬁeétﬂggﬂlrall ﬁgléfeglf trﬁdegﬁﬁgér %l&gspolg%?ss a {/)arg(éular utility,
2®erighy enmbgriaranis @ée/ramablieﬁ af hieer caspepunde plpei temiugn (1), may be
I zgg‘g e of Rl, R2, R3, R4,
J%Hﬁ%gﬁls sgﬁggfggé?€gﬁ%? ekgggup conS|st|ng of
Cl-Cl12 al kyloxy containing at | east one hal ogen atom

g At pt eas e
st SHBSLN L GBI B R 21 B85k RSB RME o the rovy
3@)nﬁ§t|m_@@ﬁCa@@mlkquxysmféalelng@yﬂeﬁ@hpge lpgen atom, C4-Cq; alkenyloxy

%ngrr?i% kcﬁ'llé%?éy ot (Néfbg.bﬁ a%m,FQﬁcm&fCé bllk%yloxy containing at least one

halogen atom. In some embodiments, the C4-C4, alkyloxy group is of Formula (I1):

(CR17R18)Q—(CR19R2°)r_O_
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R4 RL5 / \(CRL7R18)q (CRL9R20)r O R16 WO
2009/ 079692 PCT/ AU2008/ 001868 5 Formula (I1)

wab@peiwd2 - R14 R15 and R16 are each i ndependePCT/xU2008/001868

sel ected fromthe group 5 consisting of: H, hal ogen,
OH, NO2, CN, NH2, optionally E#bstituted Cl- C12
al kyl, and optionally substituted C2-Cl12 al kenyl ; -
R17, R18, R19, and R20 are each i ndependently sel ected
fromthe group consistinggf; u%&”yalogen OH, NCO2,
CN, and NH2; - at |east one 'P 4 R15 R16 R17, R18,
R19, and R20 is or contains a 10 hal ogen aton1 - qis
awh%g%eger sel ected fromthe group consisting of: O,
3, 4, 5, 6, 7, 8 9, and 10; and - r is an
i nt eger sel eRi'e®'S raneh Rhea@r eagh mﬁge@ianﬁg sefectegl, from the group

2, 3, 4, 5, &nssﬁm% & H?hal%‘ ﬁg-étk](? o, 7B opti on&iy substituted C-

embodi nent s are 0, Bast tvio

R15, and R16Ca|ali(yhan¢hapwxg@iiy sOtrsdtuted @g@naﬂwylbe

sel ected fromrt pe gho : [

chl ori ne, brF(I?m Ee R gn%ﬁgmgﬂe dCHgnqgﬁeg%%r@g)esr?%gﬁdrI{eonr? éhe grotp
t he hal ogen ¢ansistingef: hehalpgers @b NP 6N, med i at | east

one of Rl, Rg B4 ofor RPIRD @16 &heﬁ:%yp anq Qd':g orl®ntains a

sone enbodlnents iS the group
enbodi ment s RAogamckht®B; are the group - OCHFZ 25 In

sone enbodi gﬁ&tash iﬁtég%geelgag@}'@mb[ﬂ@g](cﬁfg c%n |'éf|rgir§f BOND. 3, 4, 5, 6,

In some enbodi nents is selected
consi sting of.:8, 8CaRI10;and CONRL1R12. In sone

nbodi ment lish|
oo J0 A R G e (RS Brelb R CRIRISH, 19 3. 4. 5.6

RO is NR11R126,9nw§bﬁb enbodi nents RO is NI -

In some embodiments q and r are 0, and at least two of R™, R"™, and R are a

halogen.

The halogen may be selected from the group consisting of: fluorine, chlorine, bromine,

and iodine. In some embodiments the halogen is fluorine.

In some embodiments at least one of R', R?, R® R*, and R’is the group —O-CHF,. In
some embodiments R®is the group —O-CHF,. In some embodiments R? and R® are the
group —O-CHF,,

In some embodiments T is a double bond or a triple bond.

In some embodiments R® is selected from the group consisting of: COOR" and
CONR'"R™. In some embodiments R’ is selected from the group consisting of: COOH,
CONH,, and CONHCHz.

In some embodiments R® is NR''R'?. In some embodiments R® is NH,.

In some embodiments n is 1.

In some embodiments R is halogen.



12-1n sone enbodinments nis 1. 35 In sone enbodi nents
R10 i s hal ogen. WO 2009/ 079692 PCT/ AU2008/ 001868 6 In

wapwblEeInspect the present invention provi desPGI/AU2008/001868
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compound of Formula (I1l) Rlo) RLREOm R2\ ~/
R7 RB RO F2HCO R5 R4 Fornulgi(lll) or a

phar maceutically acceptable salt or prodrug thereof,
wherein: 10 - Rl, R2, R4, and R5 are each

i ndependently selected fromthe group consisting of:
H, hal ogen, OH, NO2, CN, NH2, optionally substituted
Gn-apothenbdct theapedenh mventionuietidesa eemaunglaf FarReaylll)
optionally substituted C2-Cl2 al kynyl, optionally
substituted Cl1-Cl0 heteroal kyl, optionally substituted
C3-C12 cycl oal kyl, optionally substituted C3-Cl2
cycl oal kenyl, optionally substituted C2-Cl12

het er ocycl oal kyl, 15 optionally substituted C2 @3.12)

het er ocycl oal kenyl, optionally substituted

aryl, optionally sBbstitufé 8 hete

5 10
cycl oal kenyl oxy; 7
het er ocyd,Babdkyl oxyyYy 20 opﬁ?onally substituted Cl1-Cl12
het er ocycl oal kenyl oqy, optionally substituted C6-Cl18
aryl oxy, optionallygsubstituted Cl-Cl8 heteroaryl oxy,
optionally substituted Cl1-Cl2 al kyl am no, SR11, SQO3H,
SO02NR11R12, SO2R11, SONR11R12, SOR11, COR11, COCH,
COOR11, CONR11R12, NR11COREZ, LNBH%POORlZ NR11S02R12,
NRL11CONR12R13, NR11R12, and acyI provi ded that at
| east one of Rl, R2, R3, R4, and R5 contains a 25

h&l &%?m@{;&mcaﬂy ﬁ@eﬁt@gle%%lt% Sro%ﬁ%ﬂhbfé@?@ﬁ%ﬁj&ﬁ‘t | yCN

sel ected fromthe group consl st
optiomal |y BubR iR'utesd RLarel gact mﬂepefaﬁﬁnﬂbﬁ@lqoﬁﬁd from the group

Sébh’%khﬁéﬂo?dHc%a%%naldf?an C ptNll-@zr,‘adéJdBnéf&bé‘GHsilfﬂﬁ&d C4-C1, alkyl,

al kynyl ptionall
hetiepai ﬁLy}stl u@qﬁ Cottal p&kenyl optlonally substituted C,-C4, alkynyl, optionally

substituted C4-C4o heteroalkyl, optionally substituted Cs-Cq, cycloalkyl, optionally

C2-C12 al kynyloxy
het er oal kyl oxy,
cycl oal kyl oxy,

substituted Cs3-Cq, cycloalkenyl, optionally substituted C,-C4, heterocycloalkyl,
optionally substituted C,-C4, heterocycloalkenyl, optionally substituted Ce¢-Cqg aryl,
optionally substituted C4-C45 heteroaryl, optionally substituted C-C4, alkyloxy, optionally
substituted C,-Cq, alkenyloxy, optionally substituted C,-Cs, alkynyloxy, optionally
substituted C4-C4¢ heteroalkyloxy, optionally substituted Cs-C,, cycloalkyloxy, optionally
substituted C;-C4, cycloalkenyloxy, optionally substituted C;-Cq> heterocycloalkyloxy,
optionally substituted C4-C4, heterocycloalkenyloxy, optionally substituted Cg-Cqg
aryloxy, optionally substituted C,-C4s heteroaryloxy, optionally substituted C;-Cy»
alkylamino, SR, SOs;H, 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; provided that at least one of R', R%, R®, R*, and R® contains a
halogen atom;

- R® and R’ are each independently selected from the group consisting of:
H, NO,, CN, optionally substituted C4-C4, alkyl, optionally substituted C,-C,, alkenyl,
optionally substituted C,-C4, alkynyl, optionally substituted C4-Co heteroalkyl, optionally



WO 2009/ 079692 PCT/ AU2008/ 001868 7 substituted C3-C12
cycl oal kyl, optionally substituted C3-Cl2

w@ybozebkenyl , optionally substituted C2-Cl2 PCT/AU2008/001868
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het er ocycl oal kyl, optionally substituted C2-Cl12

het er ocycl oal kenyl, optionalloy substituted C6-Cl18

aryl, optionally substituted Cl-Cl18 heteroaryl,

optionally substituted Cl-Cl2 al kyl oxy, optl onal | y

t L Kk , (R ;

SHBSHIY &5 SRy PRI, SQBIEIE G202 pyeboaligpyg ovtonaly

aibem@teldeCeCmathyrQ@xyioalb:dt iogmﬂallly SUQsjblstedtQu €d IEgerogycloalkenyl,
|09§\ ¥ut%)ﬁ§0'te00@1t Cong Iy?;?t%hﬁﬁ b s C%'ééfgteroaryl optionally

cl oal’ken bstltuted 1
hsetb@htctﬁﬁchasmgyakhxlyxy opptI@WdiVI substibded th ec @lkegylpxy, optionally

r@fb@fltﬂ@écbo@ kﬁgﬂ?ﬂy@%’ Bst n: wggb%ilﬁ%é th%ﬂar(giw optionally

ary oXYy, opt ion ‘et er oar
opbistitated] yC:szstCV@lga|§)d0>(Yl gmtz)rwllkyrsabﬁtlhﬁed SR Saglaalkenyloxy,

%@%@9@%1%&%@%@% Fupise c-c

NRgrocyristRngloxwRIntRn2lly substitatadl Ce-Craaryloxs elpdionally substifuted Ci-
t 1 1R
e h%fe‘?mlw hh%\%t &fgstéﬂf'tegag'\'fs%reﬁ&ﬁ hBISRIOYR.H, SO,NR''R

opti opt | onal Iy
seBRT 1 FANR'RYCISER er@CDR”op@@@h‘al C@%bsQQNR1éB1ZCZ\IR11COR12

a Iz, 0 al |yt It er oal kyl ,
g%?i (k):n |y ’\éﬁbédt)?t@ut’{é %g&ﬁ F‘Cl’ﬂ\gflhcl oh%w opt i onal I y
substi+t Rﬁ I@@e@ste@fzmymecmbmﬂgnsistiogpf dhal Nypredediingi gronms @ptionally
cé;ILu'bg$§te|g]jh@t er9 ICI {//lsugﬁﬁut%]% C?ﬂﬁaﬁég?ﬁ/é c}p%ﬁéjl(\é substituted C,-

eter ocy opt I onal trtut
Coratigat, yIOptlah@ilyopQubQWateldy Subsheteraadlyyl, optionally substituted Cs-

. on%%W?r@BMM@tuﬁqﬁ %@I@al&éﬂm Eﬁ\%ﬁ% y’lég%stltuted C1-Crz

therogy@@lIl@/&t(@dorﬁallmubﬁéutgd Gur1e bﬁtgrwclﬁ@jk@ﬁw qratlonally substituted

| , vy substituted
?:(? %%gln Ialgelo,p{\%%t”?/ona?mg@%%??ﬁeﬁ?gé C2-C12 al kenyl ,

opti omaR’yis seiesed tiinedhe2orane canriging of:ofOQIal p§DNR”R12 and
N,Qshm uted Cl1-Cl0 heteroal kyl, optionally

substi t ut ed C3-Cl2 cycl oal kyl, optionally substituted

C3- C12 BY{d$ @allew@d;ﬂrom tmtgr@hrakzplyslst@méthﬁ legenCR2HCINO,, CN, NH,,

h@ﬁt%ﬁ&l yg}]oa lt 1O@t 'QRW' lo%tl(ﬁ]léﬁitéurb t‘itﬁt@dcéz-g Ik%n , optionally

het ero yC optlon stitute

2qUpSitutset | Griad| ??{(S{ﬂbﬂst(mtl@ﬂélﬂ/ GLblitgteHetGr@ar eteroalkyl, optionally
OQ{E)'Sﬁ’tU@dl X.-& ?%%Igglg)? kS)Iﬁ)}ﬁ%a)qj}Zs@sh%kwﬁs-ﬁgtdyeﬁgikleﬁyl é)ptlonally

tituted €2 t1onal sub

@ib@utztedl ey Ry bﬁtyrocwpalbyiappgyorgdwubﬁtuwt@d %Celmterocycloalkenyl
oy C| g%ﬁ)kgtrdsﬂwed Q)Dtd oq Ilé'ptl §H|tﬁlsgb6§‘lllgﬁ 1%eteroaryl optionally

otlona stitute
c%ﬁbtatelder@nl- yalkylgm i @nmnayysawgﬁtlmt@d e@z-@iz— @lkenyloxy, optionally

ST ER %0%2"9%%0?“?@%2 PRED Bty optonally
asupistivied optEanagbtlgalsyioet i ootienaglCl sulgstigitedt s-6ar yeyshoplkenyloxy,
S%;Ztl Hé‘l%] | KSRl teted Gl ddcRbiyiod Mitiomityl suBSRiited Ci-Cio
heterocycloalkenyloxy optionally substituted Ce-Cyg aryloxy, optionally substituted C4-
C1s heteroaryloxy, optionally substituted C4-C1, alkylamino, SR", 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;

- each R", R and R"™ is independently selected from the group consisting of
H, optionally substituted C4-Cqcalkyl, optionally substituted C,-Cqalkenyl, optionally

substituted C,-Cyralkynyl, optionally substituted C4-Cqgheteroalkyl, optionally



SO2R11, SONR11R12, SOR11, COR11, COOH, COOR11,
CONR11R12, NR11COR12, NR11COOR12, NR11SOZ2R12,

WORDMONRL2R13, NR11R12, and acyl; - each R11, PRIAU2008/001868
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R13 is independently selected fromthe group
consisting of 35 H, optional I%/ substitut ed
Cl-Cl2al kyl, optionally substituted C2-Cl2al kenyl ,
optionally substituted C2-Cl2al kynyl, optionally

VB8] birds 55 B RINTbo OB TN BRURET, B cicoakeny. optonaly

GBibslitptegc Cobhk heteraspelpalkyl bptionably tsubstiteted C1-Cq2 heterocycloalkenyl,
tg'llrgl bQﬂPE@@é—Cw It'a ?t/)tji ?é’tﬁﬁlfuﬁegf %Ccﬁ%tgﬂc%ryl and

tero ycl oa ona stltut
het er odyas @ralnmﬁ/rselectem‘rpmaeIgyol@m@swstlrw@‘d) 1,2,3, and 4.
C6- Cl8aryl, and optionally substituted
Cl-C, 8heteroary| and - mis an integer selected from
tlneog\ecﬁmbmentsﬁ igthefgraup -0-CHF23, and 4. 5 In sone
enbodi nents R2 is the group -O CHF2. In sone
enbodi nents R2 is _selected fromthe group consisting
dh:soastargmsiments & lissdleateetiorgthearaunicRysigtiog afrptionally

0 I | one
eﬁ%%gtp?ralgnctyséﬁ?ﬁ(&los(#%ﬁgor ougﬂ}zgﬂ&ﬁ@?d @ﬁ Az ahﬁeylgxyq
enbodi nents R4 is the group - OCHFZ 15 In sone

ge=Tavy 1 In sone
e%ggienentozjl tlgsqiz w‘lﬁ %mgpf rom the group consi sting
of: optionally substi | t ut ed Cl1-C12 al kyl oxy and

enbogi?eaédw% Db iR W d ]@cﬁ-lean oxy. 20 I'n sone

ment s 'S seete fTom the group consisting
of : optionall y substltut ed Cl1-C12 al kyl oxy and

ORI NBTE 1 £ fFrCIR.cllesyny| oxy. I sorre

errbo ment's I's se e te fTom the group consisting
optl onal ly substituted Cl1-Cl2 al kyl oxy and

i o |
enbo rarétE*AFll%(os,d$rH grlftd %q%cﬁged @ﬁﬁﬁ% ﬁ%g% Cgﬁc%sntltnlas) fscg)ltléﬁ
f$’lk’§>ﬁiltt-lt@§ @grouplkylownand optingaty substitutaddCoptaiabyaylpxy.
substituted C1-Cl12 alkyl. In some enbodinments R6 is

CH3. 30 In some enbodinents R7 is CH3. In sone
etsedierammadimants KR i¢ sapixbon droe9er PATSIRUREHSINoNa6S

substituted C4-C1, alkyloxy and optionally substituted C,-C1, alkynyloxy.

In some embodiments R’ is selected from the group consisting of: optionally

substituted C4-C,, alkyloxy and optionally substituted C,-C,, alkynyloxy.

In some embodiments R® and R’ are each independently selected from the group

consisting of: H, and optionally substituted C4-C4, alkyl.
In some embodiments R® is CH.
In some embodiments R is CHa.

In some embodiments R® is H.
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9 In sone enbodinents RO is selected fromthe group
consisting of: COOR' and CONR'R12. In sone

werodiwsent s RO is selected fromthe group conBCEAURI®S/001868
of : COOH, CONH2, and CONHCH3. 5 In sonme enbodi nments
RO is NRL1R12. In sone enbodinents RO is N - 12-1n
sone enbodi nents R10 is a hal dgen. In sone enbodi nents
mis 1. 10 In another aspect the present invention

ﬂho%é'#§%@0§8ﬂ%ﬁr]%5@;:gg%t?gl %ré/;ﬁ% rgrgqjé))conﬁg‘ting B FEObR™ and

pBANRATE Ut Incsaimeyerakasiipents RS issalected frpmdbe arpuptsensisting of: COOH,

‘é‘@?Nﬁi 5

electe

d'C(BﬂiHCﬁ%' and RS are each independently
fromthe group consisting of: H hal ogen,

OH, NO2, CN, NH2, optionally substituted Cl-Cl2 al kyl,

20 3Rt

S RURS T URVRE GRsGhd SAldtAMms RPI!@Ra! | Y

substitute

ynyl, optionally substituted

dn-somerrmpleadinmenty R' isgtHadreshnl y substituted C3-Cl2
cycl oal kyl, optionally substituted C3-C12
cycl oal kenyl, optionally substituted C2-Cl12
hetsemecgyathagiith&yts m ispt i onal |y substituted C2-Cl12

het er ocycl oal kenyl, optionally substituted C6-C18
aryl, optionally substituted Cl1-Cl8 heteroaryl, 25
optanothel bspestithetriresené thventioglRovides/d oxyppousst df dreehilg (1V)
substituted C2-Cl12 al kenyl oxy, optionally substituted
C2-Cl12 al kynyl oxy, optionally substituted C1-Cl10

het er oal kyl oxy, optionally substituted C3-Cl12
cycl oal kyl oxy, optionally substituted C3-Cl2

cycl oal kenyl oxy, optionally substituted Cl-Cl2{W°
2009/ 079692 PCT/ AU2008/ 001868 10 heterocycld
optional |y substitufdd Cl-Cl2 het €?ocycl of

substi tuted CI:
S02NR11R12, SO02

COCR11

Formula (IV)

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

R", R*, and R® are each independently selected from the group consisting
of: H, halogen, OH, NO,, CN, NH,, optionally substituted C4-C4, alkyl,
optionally substituted C,-C, alkenyl, optionally substituted C,-C4, alkynvl,
optionally substituted C4-Cqo heteroalkyl, optionally substituted C3-Cyz
cycloalkyl, optionally substituted Cs-C4, cycloalkenyl, optionally substituted
C,-C4, heterocycloalkyl, optionally substituted C,-Cs, heterocycloalkenyl,
optionally substituted Cs-Cqg aryl, optionally substituted C,-C4g heteroaryl,
optionally substituted C4-C4, alkyloxy, optionally substituted C,-Cqz
alkenyloxy, optionally substituted C»-C4, alkynyloxy, optionally substituted
C+-Co heteroalkyloxy, optionally substituted C5-C, cycloalkyloxy, optionally
substituted C3-Cq» cycloalkenyloxy, optionally substituted C4-Cys
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5 CONR11R12, NR11COR12, NR11000R12, NR11S02R12,
NRL11CONR12R13, NR11R12, and acyl; provided that at

wo a7 of RL, R2, R3, R4, and R5 cont ai nSPGEI/AU2008/001868

hal ogen atom - R8 is selected fromthe group
consisting of: H a N—protectH g group, optionally
substituted Cl-Cl12 al kyl, optionally substituted
C2-Cl12 al kenyl, 10 optionally substituted C2-Cl2

alkynyl, b eter
]y BRSSP a0 et T
Subst | t UBEPNaLS- @mgstwedoﬁfs@aylaryl@mu@nmnayy substitited C-Cig

substitu y "
substit uihg% %yl% Egﬁﬁaggygv%ghﬁeny op?ﬁ%unypo SR SOsH,
subst i t uUSEUNBEIRELE SR, SRINR'GREI o%@RI'y SORCL i CaQH COOR”

Cl- C18 het#y ¥ b 13 1ed e 12R13
consisting o Cm’\‘?l?f Coglmlgbéaﬁd h&% N%U%?NR R .
is sel ectN]' Rroamd laeylgpmypiedoﬂa@i ot leagt ofe dfR'h&’ofénR?, and R
OH, N2, tihqpal 'y substituted Cl-Cl2

al kyl , optl 8wgl;al2hals bst(ls}ﬁut ed C2-Cl2 al kenyl,

opt i onal IR/ I§u$ﬁi@¢tedjtf@1ﬂn e Qroumldeysigling @t;tHoraalN-grotectmg group,
substitu eke , ngl )
Subst | (uPRiP Y GBS ARG ol o BRAH B Aialiisd Grgye alkenst
C3-C12 C}Dmlmllkeﬁybs’ﬂtlﬁpdl dha%y aﬁwnsslt i rotiendlC2-sapstituted  C4-Coo

het er ocy I - ,
het er ocyg‘}?og‘%{%{ky?ﬂ%h%lwg# u;éd;u S g %I%_géiogally substituted
aryl, 0@31%meyqlqalkﬁuwsppmqna&wswutg1® BeCerhmigrppycloalkyl, optionally

ti I g £ gt '
SUbsti ut oS E PRt eisai Ry SBUANGY G op . and
C2 25 c1.@pmnaymyvbﬁtlwted>§t Dmmtearpa%bstutut ed Cl1-Cl10
het | | bst.i 11 11312
eteroa i9%¥6le 00y lfl%g]a:tﬂyeyglrj éédsﬁs'ﬁhgg%}?ﬁ , CONR'R"™, and

cycl oal ky 0Xy, Option trtute
cycl oal kéﬂﬂ/i%x,y, optional ly substituted Cl-Cl12
het er ocy glogld iébélc@ayfrorp%'g?&%l: sus%H Sk IH, Baf ggﬁg%ﬁlﬁgz, CN, NH,,

het er ocycl oal ken |ona é bsti't ut
aryl oxy, Oghmadjhaﬁub?tltstﬂdsﬁn-ﬁm atkylClontiegallye selrstitiigd &y alkenyl,

%%E'Hf’”g &%ﬁ t'shgétﬁlgﬁo &g\] % R@Mﬂw %gil&%uy O@&smuted C+-Cro

COOH,  CObREtoalkgbNPRIiDRalY, SHPRtitGRRCa: Cmmqg@&mthloruallmmbstltuted
S02R12, '& %&Faéll ?I%&hon%ll sﬁtjd?e @ne, éroc clcﬁ‘ﬂ&h optionally

R11, R12 ndependent 'y se ecte
group coﬁgbﬁﬁutﬂ@ Qazf-kahetgmcv@mlmrwl s@@ﬂnﬁﬂwﬁéds’f@l’fe@l@e@w aryl,

al kyl, ¥ub°s"t'i dd Lt ? E(e?da’r @l sshhy {d{’sstututed Ci-Crz
optlonall su trtuted c2-CIZ al ?/ otlo
subst i t ulEdlogy.- Qpllgnaib’t%*b@btut@ﬁl Cz-apta”tmalow @ma@alytwbéuuted Co-

CG3-Cl2 cye tait &d
2009/ 0796§ﬁ gﬁry &Oggi&%ﬁ%é’ub%%%d MtEd Nferoalkyloxy, optionally

substituted  C3-C42  cycloalkyloxy, optionally  substituted  C3-Cy,
cycloalkenyloxy, optionally substituted C4-C, heterocycloalkyloxy, optionally
substituted C4-C4, heterocycloalkenyloxy, optionally substituted Cs-Cqs
aryloxy, optionally substituted C4-C4s heteroaryloxy, optionally substituted
C4-Cy; alkylamino, SR', SOz;H, 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;

- each R", R"?and R"™ is independently selected from the group consisting of
H, optionally substituted C4-C,, alkyl, optionally substituted C,-C4, alkenyl,
optionally substituted C,-Cq, alkynyl, optionally substituted C4-Cyo
heteroalkyl, optionally substituted Cs-C4, cycloalkyl, optionally substituted
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11 C3-C12 cycl oal kenyl, optionally substituted Cl-Cl2
het erocycl oal kyl, optionally substituted Cl-Cl2

whedeotsyr| oal kenyl , optionally substituted CEPQL8U2008/001868

aryl, and optionally substituted Cl-Cl8 heteroaryl;
and - mis an integer selecteg1fron1the group
consisting of: O, 1, 2, 3, and 4. 5 In sone
enbodi ments RL is the group -O-CHF2. In sone

enbodi neRy, %;1géy(%lc§all{eﬁgl, g@gﬂlﬁ%ng %%@:@gd ?%eé%ﬂr?%ér%%loalkyl, optionally

embodi nent's
enmbodi neﬁu@stlltmed §1€al kefewgydloakanyh @ptionallp sgbsikited Cadr1s aryl, and

of : optiq d onxy and
optlonall gtltu?%%igig%ﬁ m6%§ gxy_ 15 I'n some
enbodinmem is aR4nﬁegersa;e|le§¢etObfdom thengrobie cgwsaﬁjpg@ér%ﬂ sZidh@gnd 4.
of : optionally substituted Cl1-Cl2 al kyl oxy and

optionally substituted C2-Cl2 al kynyl oxy. In sone
enbodinents R5 is selected fromthe group consisting

O :soRRt rﬁ&%‘% nts?ialémg% ddouieeel- C12 al kyl oxy and

optl ona stituted"C2-Cl2 a kynyl oxy. In sone
enbodi mrents R6 and R7 are each i ndependently sel ected

1 Qe it %t&% hE;;lr(ﬂﬁ) Qh.cH#, and optionally

substltute 25" I $ome enbodi nents R6 is
CH3. In sone enbodi nents R7 i s CH3. In sone

Clagelafail ikt ?%S'étheépo @@Fﬁ“’ embodi ments R9 is

sel ected fromthe grou nsistiAg of : COORL1 and
CONR11R12. In sorre enbodl ments RO is selected fromthe

n
e P S A R LA
 ibNHaled 000/ 07D BUS OPTTBAURIBEGEIGEE » HFnYIH. s orre

enbodi nrents R10 is a hal ogen. In sonme enbodi nents mis

1. 5 In another aspect the present invention provides
dnsemscmebdierts R selgogd frerp oy Rup ReNsisting of: optionally

substituted C4-C1, alkyloxy and optionally substituted C,-C1, alkynyloxy.

In some embodiments R® is selected from the group consisting of: optionally

substituted C4-C1, alkyloxy and optionally substituted C,-C1, alkynyloxy.

In some embodiments R® and R are each independently selected from the group

consisting of: H, and optionally substituted C4-Cq, alkyl.

In some embodiments R® is CHj.

In some embodiments R is CHa.

In some embodiments R® is H.

In some embodiments R® is selected from the group consisting of: COOR" and
CONR'"R™. In some embodiments R’ is selected from the group consisting of: COOH,

CONH_,, and CONHCHs.

In some embodiments R® is NR''R'?. In some embodiments R® is NH,.



F2HCO LR1o1 O m LOR4 R5 10 Formula (V) or a
phar maceutically acceptable salt or prodrug thereof,

wok@oere92 - R1, R4, and R5 are each independenk¢T/AU2008/001868

10

15

20

25

sel ected fromthe group consisting of: H, hal ogen,
OH NO2, CN, NH2, optionally §%:stituted Cl1-C12 al kyl,
optionally 15 subst ituted C2-Tl12 al kenyl, optionally
substituted C2-Cl12 al kynyl, optionally substi t ut ed

1q 1y substituted C3-Cl2
% Sg@%l%grﬁéﬁtggnal %FHdlcg%gt ituted C3-Cl2
cycl oal kenyl, opti onal |y substituted C2-Cl12

%&ﬂ” Qptionally substituted C2- Cl2
het eﬁ%cyc oa %nm optionally substituted C6-C18
aryl, optionally substitut ed Cl1-Cl8 heteroaryl,

t t

OB PR, b R 7o B Bk 99
substituted C2-Cl12 al kynyl oxy, optionally subst ituted
Cl-C10 heteroal kyl oxy, optionally substituted C3-Cl2
cycl oal kyl oxy, optionally substituted C3-Cl12

cycl oal kenyl oxy, optionally substituted Cl-Cl2

het er ocyclrgatcdyl oxy, gptionally subsgfit ut edq9C1- C12
het er ocycl oal k¢ [ [
aryl oxy, '

contai ns a hagy#ogen atpm - R3 is selected fromthe
group consisting of: H a N-protecting group,
optionally substituted ClL-Cl2 alkyl, optionally
substituted C2-Cl2 al kenyl FopRih @Al I y substituted C2
WO 2009/ 079692 PCT/ AU2008/ 001868 13 Cl12 al kynyl,
optionally substituted Cl1-Cl0 heteroal kyl, opti onal | y

Sas HatthaééLtQé’m @Yl ftlok Blod bepRReEMDSt i  ut ed
CL%LZ cycl,oal }ﬁg‘g('%e? opti or?a]zS rLgdlfjﬂk;stltut ea Cl-Cl12

het er m@el%aﬁ'k‘ilﬁ a@)@@%‘ﬁﬁﬂ‘mﬁr‘g@'ﬁb’t $eleatedyfrer.-tag group consisting of:
hegt &fa%léﬁl Q& kq\ﬂ’y% S CﬂPtNﬁPabb%n%H';b%dbtsMUﬁ‘e@ &, g:lﬁkyl c optionally

substi t ut ed het eroary

d
S hslieoGt Bt ey h R DY BB te8 e Giallg gt Sptangly Substiuted
%oﬁ%roﬁﬂﬂ odﬂ&é%bswu&%}ém?ﬁ&@é} I\&dopftlb%ﬂ tdiBstituted Cs-Coy

group consistin

opyeloglkanyly 0@%‘@83{ ﬁu??é@jtﬁi- 2122 @IGW@CVC@Q{W'(B@QF'@'V”V 'substituted Co-
st HeldrbéyRbafi@nil SpfnsMn¥libstiQREd @R, ] ¥ryl, optionally substituted C1-Cys

heteroaryl, optionally substituted C4-C4, alkyloxy, optionally substituted C,-C4;
alkenyloxy, optionally substituted C,-C4, alkynyloxy, optionally substituted C4-Cqo
heteroalkyloxy, optionally substituted C3-C+ cycloalkyloxy, optionally substituted C3-Cy;
cycloalkenyloxy, optionally substituted C4-Cq2 heterocycloalkyloxy, optionally
substituted C4-C4, heterocycloalkenyloxy, optionally substituted Cg-Cqg aryloxy,
optionally substituted C4-C4s heteroaryloxy, optionally substituted C4-C4, alkylamino,
SR", SO;H, 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; provided that at least one of R', R R® R* and R®contains a halogen atom;

- R® is selected from the group consisting of: H, a N-protecting group, optionally

substituted C4-C4;, alkyl, optionally substituted C,-C4, alkenyl, optionally substituted C,-
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substituted C2-Cl12 al kynyl, optionally substituted
Cl-Cl10 heteroal kyl, optionally 10 substituted C3-Cl12

w@yebozely| , optionally substituted C3-Cl2 PCT/AU2008/001868

cycl oal kenyl, optionally substituted C2-Cl12

het er ocycl oal kyl, optionally $ bstituted C2-C12
het er ocycl oal kenyl optional | @ substituted C6-Cl18
aryl, optionally substituted Cl-Cl8 heteroar yl,

opL i [ , i,onal .y )
STheT vop BleE SRS o T AurtsRlY SRl Rty oo
Galcbaﬂ(ybl wlnyaltyxyubsiipﬂe@rﬁd Cy eyshetkenylt exptigialigl gubstituted C4-Coz

Cyc o %@I{}&yﬁh%ﬁl osggﬂtl;/t)égﬁst : F%t%?o&?@@é’ié@] Ghfionally substituted
cyeCoankemg eptignallysubstduiad IGi-Gubeteicent:ed Cl- C12

het er Ocﬁ@llga%{é@tg?%rorﬁ%é Blid X oﬁglgt?rysto\“t @@)dj"«;J ééi\lé?”R“ and

heterocyc oal kenyl oxy, opt onal titut
aNRI'BG, optional |y substituted Cl C18 het eroaryl oxy,

t fo
Shonrr Ry SHEESI I e ol AChalglE GERATOL ON, N
Codrnally eapsiuted 2C-QRr1alcbRoptionafty suRstitdedRT2C1. alkenyl, optionally
: R1 n | .
TR SIS BRI 551 ot D cponan
gFubgfitutedn Ss<tii m:gclgalkylH opbmallw nallbsytué&mbﬁsr@wt@dloakemz optionally
aédf%{ltutelﬁp&'-@ hlatlércﬁ: %Ik%?()gﬁofgﬁ)( gﬁgst t%ﬁné'z Cy, h?t(;rocycloalkenyl,

optiona St t opt'i ona _
san@ﬂaltyuswtltuleOC%-Qﬂeﬁefd oaptiophlly epbatlbﬁ@d IGs-C1s heteroaryl, optionally

S%%&tg{ cyc ‘oal kenéf) L?ﬁ%ﬁ &g%m&gls?i}/tcﬁtj%g@&&Mé?d optionally

hestbstitutegc Co&hkglkynyispyi optidnially §ub$ttwted1t0ecp1ci\et9malkyloxy optionally
rﬁfb%itg@éd@s% d'&%&loalkﬁ&%y OB? (tn\éll ubgid éﬁu‘é&@ C%é Ci, cycloalkenyloxy,

aryl’ aRk tiona tute
hentionallyr wubsﬁin@d- @nr@s élﬁtarmyé@ékkybéy ecpdidndlyoraubpiduted  C4-Coz

grﬁr%é’rgcfrégnt ke Ig_sz?S&{tlﬁgall ub%tltu%d éﬁzgmd'a':\gyloi(y cﬁ)‘ﬂR Iy substltuted Ci-

viBisIheterparyloxh epptigoalby tltn’mt G1-Ré alleylarnigogBBLp SOH, SozNR11R12
'R;gb%Fz'so?JRﬂﬁd F§5oﬂ“e cgbR“” éb H, ebst erRag MRPt S\RCOR™,

I's the grou Rian R4 are H. 1n sone
NBOEORRIE, sf\? (SsR?—l NRYCONERIR) 7969 2R Bemdambos/ 001868
14 I nbechi ot
14172008 STORC NS Tk RRGEef b i e GoEonising o

elﬂb@@nqm@m §umtut%d SeiCacalkyl, foptmat"hésugistliwtpd darfgi-kenyl. optionally

oo d orpe_enbadi ;
or, 0 0 G OGS ST e
swpstitgiago fiskentcycipalbyli optomnly ogénstituted Sorke: edyblodikpeyit optionally
N bstithted EQCIPRERFI gflsmdbpﬁcﬁ% YR fiy QLbdtiGel Y.EOL1 Rferocycloalkenyl,

provi de conp dunds sélected he grou
optlonally substltuted Cs-Casaryl, and optionally substituted C4-C4s heteroaryl; and

- m is an integer selected from the group consisting of 0, 1, 2, 3, and 4.
In some embodiments R' is the group —O-CHF,, R* and R°are H, whilst in other
embodiments R* is the group —O-CHF,, R" and R*are H. In still other embodiments R®

is the group —O-CHF,, R" and R* are H.

In some embodiments R® is H.
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consisting of: O F2HCO )O0,-Zz~-A N F2ZHCO H CO2H O\ X

FZHCON HCO»2H 15 X =d, Br O F2HCO\ N F2HCO/ H
W@ANPR7w992 F2HCO \ H C0O2H F: HCO O F2HCO N F2MODABR2008/001868

CO2H OCHF2 WD 2009/ 079692 PCT/ AU2008/ 001868 15 OCHF2

0 F2HCO N H F2HCO CO2H ijEZHCO\NFZHCO/OCHFZ

CO2H O CH3O N F2I—|COHCOZH6 F2ZHCO\ \ NI /

F2ZHCO | / H CONHve O Cl \NF2HCO/CO\IHI\/E

In some embodiments R® is selected from the group consisting of: COOR" and
CONR'"R™. In some embodiments R’ is selected from the group consisting of: COOH,
CONH,, and CONHCHs.

In some embodiments R® is NR'R'?. In some embodiments R® is NH,.

In some embodiments R' is a halogen.

In some embodiments mis 1.

Specific embodiments of the invention provide compounds selected from the group

consisting of:

@)
F2HCO:©/\)‘\N
H
H
F,HCO 02
X
@) | X
FZHCOD/\)‘\N Z
H
H
F,HCO CO:
X=Cl, Br

O
H
F,HCO CONH;
F,HCO
2 D/L COH
F,HCO

F,HCO
COZH

F,HCO
OCHF,



50\ F2HCO\ NI / F2HCO/ HCXRZH O\ CH3O NI [/
F2ZHCO H CO2H OCH3 O Br F2HCO\ \ NJ:: F2HCO 1|l / H
wWE@aDB0TIe92 F2HCO N H F2HCO CONHMVe WO 2009/ 0796B@2T/AU2008/001868
PCT/ AU2008/ 001868 16 F2HCO\ N H 0 JP F2HCO | NH2
and JP F2HCO N F2HCO H CO2H 25 a pharmaceutically
acceptable salt or prodrug thereo 51n addition to
conmpounds of Fornulae I, 111, and IV, t he enbodi nents
di scl osed are also directed to phar [
acceptabl e salts, pharnmace tHGal |
oxi des, pharmaceut i &&lQ ¢
pharmaceutically active bolitedd of ch
conmpounds, and phar FpoExit "€al |y accept a%?e salts of
such netabolites. 10 The conpounds of fhe present
invention may have anti-fibrotic,Qant fl ammatory,
anti- proliferativersca : ast. tivity and
may, therefore, find use & nalive and/or

i i CO,H
adj unct to tranilasggco OCHF, 2
0
CH30 NN
H
H
F,HCO C0;

F,HCO CONHMe
FZHCOD/\)L CONHMe

F2HCOW

H
F,HCO 0
CH30
F,HCO CO?H

OCH;
F2HCOW /©/
F,HCO COH

@)
FzHcoD/\)LN
H
NHM
F,HCO CONFMe
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15 Detail ed Description In this specification a nunber
of terns are used which are well known to a skilled

WQopesser. Neverthel ess for the purposes of cPEF/AU08/001868

nunber of ternms will be defined. 20 As used herein,
the term unsubstituted neans ﬁ@at there is no
substituent or that the only Substituents are
hydrogen. The term "optionally substituted" as used

t hroughout the specification de at the group
may or may not be further substi r fused (so as
to forma pol ycyclfaCO 1) rone or nore

non- hydr ogen substit uent rtain

enbodi ments the subs$iCoO groups are %Qﬁdor nor e
groups i ndependently selected fromthe group

consi sting of hal ogen, =0, =S, -@\ -&O& -CF3, -OCF3,

- OCHF2, al kyl, al kepylco al ha yl,

hal oal kenyl, hal oal Kynyl , | Ycycl oal kyl ,
cycl oal kenyl, hete %ﬁ%) aaFkyl , het er@oytl oal kenyl ,
aryl, heteroaryl, 06 al kyl al kyl, 30
het er ocycl oal kyl al kyl , heteroaryl al kyl, aryl al kyl,
cycl oal kyl al kenyl , WD 2009/ 079692 PCT/ AU2008/ 001868
i BN A PR eIt of B Repr-

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

het ef ocycl oal kyl het eroal kyl , aryl het eroal kyl , .. ,
i 2oyt RAmHoHES R o1 ORI aRG AV otB o RYAdimentg ligplosed are
adlk®xirabtsd [ to gHarkaxagivallyoatdeptable salts, pharmaceutically acceptable N-

o B e o bt B A oA ey e otaboites
adfleyiBly kompourfisCard sralriptauticallycatekprableasals 6i3tch metabolites.

het er ocycl oal kyl oxy, heterocycl oal kenyl oxy, aryl oxy,

phenoxy, benzyl oxy, heteroaryl oxy, aryl al kyl oxy,

arhd edripdundbef tieqresdndinkihtion axg heal &tl-@drksd, anti-inflammatory, anti-

het er ocycl oal kyl al kyl , aryl al kyl oxy, am no .
PRUPRG S 2aipeanpsls actigly ﬁagm's’/w ,th%ne{ﬁr%nﬁfwoyse as an alternative
saHderadumit foarangsdtf 1 nyl am no, sul fonyl, al kyl sul fonyl,
aryl sul fonyl, am nosul fonyl, sulfinyl, alkylsulfinyl,
aryl sul finyl, am nosul finylam noal kyl, -COOH, 10
aoktailed B64iGRN CONHR', NHCOR', NHCOOR', NHCONHR',
C(=NOH)R'" -SH, -SR', -OR', and acyl, wherein Rl1l is
H, optionally substituted C -C, 2al kyl, optionally
gtzabtgtlsizépeltcﬂida@r &rﬁ:aweerbly:tem@parigon@dl Whifghlmi‘réivtellolt le@tbwn to a skilled
- al kyn opt.i ona substitute - . ,
AT 5P« |e}’g’3’tﬁ"? A4 tF‘? F’HKPB??? ?ff&'%y %é‘-“@%?r @ET%Wwﬁe,deﬂ”ed-
optionally substituted C3-Cl2 cycl oal kenyl,
optionally. substituted - Cl12 het eraocycl oal kyl 5
T HY l‘?')é'”s fﬁrwr@ub Ut@if‘%‘{s ?%é%@ﬁd%l”ﬁ?e%&??t,]"“e”t or that the
ogHly eutstitugnsubshidroged C6-Cl8 aryl, optionally
substituted Cl1-Cl8 heteroaryl, and acyl. "A kyl" as a
group or part of a group refers to a straight or

brianeha dogonahasubstitufeod rae aRE 8 @rodgHuup thesspiifiastiod denotes that the

ocqlrﬂ\écﬁ} %%Lléylrﬁayan&’ E)eC ’fl?rthaelr ks)ﬁlbstﬁlrjteg c%lf_uggd Lzgcl) %%Sto form a polycyclic

system), with one or more non-hydrogen substituent groups. In certain embodiments
the substituent groups are one or more groups independently selected from the group
consisting of halogen, =0, =S, -CN, -NO,, -CF3, -OCF3;, -OCHF,, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl,  cycloalkyl,  cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl,

heterocycloalkylalkyl, heteroarylalkyl, arylalkyl, cycloalkylalkenyl,



20 noted. Exanples of suitable straight and branched
Cl-C6 al kyl substituents include nethyl, ethyl,

wo2@eomeb2 2-propyl, n-butyl, sec-butyl, t-butBCT/AU2008/001868
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hexyl, and the like. The group may be a termni nal
group or a bridging group. Al1 yl am no" includes both
mno- al kyl am no and di al kyl am' ho, unl ess specifi ed.

25 "Mono- al kyI am no" neans a -NH Al kyl group, in which

W&%ﬁ <1§ @@I S Jkped 519 Hyleac hr%g%?%{ér?ﬁ]kgﬂyl net%ﬂéloégmeteroalkyl,

dweter@pm@"efdhet@mdlkﬂre ewlhefasow@fu nedehaecmylhetfamalkyl, hydroxy,

?ﬁﬁ}ﬁy aI-Egle aﬂJoK aI%&Hﬁlﬁﬁﬁgﬁo?fc‘y@log‘\mg%Ik@%}?’ﬁéé%rlo CR%P%/L pa.lkoxyaryl,

group
%kowhgﬂemrsﬁo alkwcad@sylbotaﬂsywmcarqanalm noalgaayloxy, alkynyloxy,

gr oupwg%@g %ﬂ@é@'ﬁ?ﬁﬂw e OaNE'Bary ?HEZ&S%'Wg aryloxy,

“@'e@p*“y ez gdyani Prsereatinxya gﬁrwakkybf(yforamﬁﬂ@yl heteroarylalkyl,
F()Igrkém ygﬂﬁét%r&%lgalﬁ%éﬂkyld ryﬁgghgzrﬂﬁ? a/lamlno acylamino,

are eac
garrnlupalhﬂyarwmanq suliomidmige.cufinglamiro, sulferyf, @y@wgrpyl %Isulfonyl,

%%PQ@BB?IQQ‘%%nﬁCTa/I%%ﬁ? Oé)rgléﬁlﬁn¥l1%mnﬁfs¥1|ﬂnyl%lk§ﬂ -COOH, -

d@@aﬂ b@dom%. EONHR ZnHEORF, Woom U‘éiféC@bléﬁ/i &NOH)R™,
bepz oy Thigal kyd 2110 WhelX ®e @ Gl g@ ||gy4ubsﬁhfr%gpc1 Croalkyl,

The 'group may 'be a termnal group of gl ng
50pmhalb'n9tubstlaéeca Cgrlacaikesy!, peptionalfy aut@tbﬁqzﬂ dertat @ékyaw optionally

aédb@hlﬂ{e'dcr(% 8(%3%’99@ 9" &#Bna E/o'gbgﬂﬁut&g gte-cs rgéloﬂm, optionally

car bon-ca
beupsiithied s@mﬁmas&ydO@‘k@M) mwlpnglyz smstttateaorQa@orrdﬂeterocycloalkyl

%ﬁ%n&lﬁ‘; Qﬁ%tlﬂ}t&ﬁm& @12 Izetgrocgégﬁg(—%ﬁf ?ﬁﬁmal’aﬁ g U]ﬂg& n@f!-Cm aryl,

The cont ali
beniigaallyi Wbﬁﬂﬁéted&wﬁaﬂs heteedanyl.aang adye ori ent ati on about
each is independently E or Z. Exenplary 10 al kenyl
groups include, but are not limted to, ethenyl, o
pAdYENSS ,a Igmeuenyl pagent @ngloup Wée(@riyl a diefahéry| branched aliphatic
or%%%tb&n%ronﬁ%ﬁb{las Tbe QVQW;? érng?j af aI@\O/Itc?rre{Tbn@ Efe@’s‘%thenmse
gradep iExammieshofasuitablei srwuaméobrﬁmf@dna Thealkyl Rub@yltumis include

13- 0 u b
Bﬁ?ﬁh}ﬁgﬂ})ﬁnﬁg}?ﬁ%x g Ies%cTtﬂﬁ)Ll gg%tml Wﬁax@ Encmﬂe like. The
t@&oup mal bgraotepmioal grow Dﬁj@bm@nggr@f@pp 'Al kenyl oxy"
refers to an -0- al kenyl group in which al kenyl is as

defined herein. Preferred al kenyl oxy é;r oups are C2-C6
aleiaminky inplusigss bothhenanocaliylaraipoband digikyleming nilless specified.

GMRINR- LMy 18niRET AHaRE FRMRAIKyl group, in which alkyl is as defined above.
"Dialkylamino" means a —N(alkyl), group, in which each alkyl may be the same or
different and are each as defined herein for alkyl. The alkyl group may be a C4-Cs alkyl

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

"Arylamino" includes both mono-arylamino and di-arylamino unless specified.
Mono-arylamino means a group of formula aryINH-, in which aryl is as defined herein.
Di-arylamino means a group of formula (aryl),N- where each aryl may be the same or
different and are each as defined herein for aryl. The group may be a terminal group or

a bridging group.
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"Al kynyl oxy" refers to an -0-al kynyl group in which
al kynyl is as defined herein. Preferred al kynyl oxy

WQ@e@apM692 € C2- C6 al kynyl oxy groups. The gr oupP@EXUR®S/01868

term nal group or a bridging group. 25
" Al koxycarbonyl" refers to an,5C(O-0Cal kyl group in
whi ch al kyl is as defined heré? The al kyl group may
be a Cl-C6 al kyl group. Exanples include, but not
I Gﬁqeetn% an gﬁ{ygr@%\(?{)@&%ﬁvhﬁgr thg Q@i%8§£g§%g de-ggﬁ%eéj herein.
wmlempf amunclw@ama% ans;(t(engylkyﬁhegal@dmww mIach a C4-Ce alkyl

S iy e S g

al kyl sul fi nyl groups |nclude but not limted to,

f n I r
o A e e e e
PNt 68/ le@st S8 cargon-mnbpnsdﬂubtmyoﬂd aafl evkjch gnay be straight or
- a | ,gr,0
PR 2 G URb el 8 hp) ST B D A, or 26
i mem@torrbum th@mormahchem tThe grethylay @biﬁfamw pblrﬁillty of double bonds
K
Eb F%{i ﬁbI]rﬁca(PBNém axggqgwpatgﬁ%bggt %Ch?%ﬁd@ﬁénu%@%@g? ZaaExempIary
g@'KﬂIp/' Iaﬁum i tp_tﬁaaremdﬁymlt@dahob@thegvlomﬁope@ajhtw;eﬂyhgoentenyl,
0 0 P n
R ReBBR Botohl A Oy BTGl R, BE S g rpup or o
clridging gioems, or 2 6 carbon atonms in the nornal
chain. Exenplary structures include, but are not
limted to, ethynyl and 10 propynyl. The group nmay be
a Ak iedlrs & aur-elkylgrbup tigitrigh glkyju]spdefined herein. The alkoxy may be
c r
o SO Rp: aanhs nbFuE" ot e A8 Bpld BTARANGH RM¥hoxy. The
wr@urpmambe@eteanmalrmmpr @b@dmng)groapbru dgi ng group. 15
"Cycloal kyl" refers to a saturated or partially
saturated, nonocyclic or fused or spiro polycyclic, .
c&rksouipry"ereférattonary -Qomtken grouin i wiicly adgniolssagp@efined herein.
r u c r.0Qy, C I cl
CRferreR aiteRionl kPR, 2BV OE SRR (S IREKlp may be o
| terminall aieles omm brddgird greuBy st ems such as cycl opropyl and
cycl ohexyl, bicyclic systens such as decalin, and

pol ycyclic systens such as adamant ane. The group na
bé&lkynyloxy" refers to an —O-alkynyl group in which alkynyl is as defined herein.

Preferred alkynyloxy groups are C,-Cg alkynyloxy groups. The group may be a terminal

group or a bridging group.

"Alkoxycarbonyl" refers to an —C(O)-O-alkyl group in which alkyl is as defined herein.
The alkyl group may be a C4-Cg alkyl group. Examples include, but not limited to,
methoxycarbonyl and ethoxycarbonyl. The group may be a terminal group or a

bridging group.

"Alkylsulfinyl" means a —S(O)-alkyl group in which alkyl is as defined above. The alkyl
group is preferably a C4-Cg alkyl group. Exemplary alkylsulfinyl groups include, but not
limited to, methylsulfinyl and ethylsulfinyl. The group may be a terminal group or a

bridging group.



10

15

20

25

30

35

20 termnal group or a bridging group. "Cycloal kenyl "
means a non-aronmati ¢ nonocyclic or nmulticyclic ring

W@ Ebemeednt ai ni ng at | east one carbon- car bonP@DAGRM®S/001868

bond and may have from 5-10 carbon atons per ring.

Exenpl ary nonocyclic cycl oal k gyl rings include

cycl opentenyl, cycl ohexenyl or~25 cycl oheptenyl. The
cycl oal kenyl group may be substituted by one or nore

S j M c WA :

o PGHSUIAGR, ror st RS SO S Rl AU Hs ol Bfhe. The
caliey! ogrowy | mayi st it Geﬁibsal&yls@roa@pl Fsamples tinelugg, kput not limited to

W%ﬁ%%plfoog/f aﬁﬁﬁ ?r\')g/;/s’%\”fgﬁ{(' tﬂ%n r%ug%@rﬁ@sa Y@é@kﬁ%}]%}roug or a bridging

agroural kyl | heteroarylalkyl, alkylsulfonyl and al kyl

ester substituents and the |ike. "Cycloal kyl al kyl "

nmeans a cycl oal kyl -al kyl - group in which the

cYdiyoull lkasl aaapual gy part n@fi at gresp aneanss apr @linh@tzslfydrocarbon group

d&ﬁﬁ%r’g@& %F&?Eéf% EQ&%S'M' \;Wlt:ﬁl Qﬁﬁﬁt or branched and

inclu opro cycl openty ne
cyay dilhéeqmoweflﬁyll caeilmm ewmliekﬂ garven joms, T¢re2 63@rigpmoatems in the

04870 58ab5" BT RBhoteBiescn sb bE R, JoF il o, igma and

wrgoyriyheThe:gmup ey, betg terinel woup oda hedglng group.

"Het erocycl oal kyl" refers to a saturated or partially
saturated nonocyclic, bicyclic, or polycyclicring
c'wwanmnmrmnyl"éa@rs t§>n@n h&ylemingreatberl geuedn fwhigi alkylamino is as
o8 Bhovel e roup MV BEUB AR AR SRR e
ring Each ring may be from3 to 10 nmenbered, such as

e
glrc%lgggl'?%fg Q) §§ Ila??é Qtiah g %ﬁ‘@ét@d yerg?cygllci or fused or spiro
tmly%(hWrQﬂrmqyple thtaétm@y h)pdiam rﬁrom @rémﬂ ca;hOp@r@Qiyrmg such as
9

éyg%g@| c (EI&SJtﬂ %ﬁfg@ﬂ%f %g Bhexypérw;ﬂ)r(lgzhg@ éjﬁ(li‘ess othaarWlse specified.

11t incheies m’l@qmn@ilc %@n@rm aﬁaythuorgow @nmqyalphexvd) kieysligy systems
A ¥ bAGiiN G id &R Babrtahe! o

Py 43 LB ol By it EISRAC Ui B SRBMbniahe] T8 drBufimay be o

| teesinalgrieuriom Peddigh@routhe group may be a termina

group or a bridging group. 15 "Heterocycl oal kyl al kyl "

refers to a heterocycl oal kyl -al kyl grou > in which the o

h'@éb@kk?@yl'bﬁlleﬂm aawd PrRetic moneqyiclis ommyltigyclip riagisysigmycontaining

| nc?é étb%%z g Ear @(% %roﬂﬁﬁﬁhc?ﬁé)k%@é K¥h 8%8%WRfon atoms per
(rzngt eEme@l@Irrydﬂ@nwdrcwloplkeﬁﬂtrms inciytte gcpgnienyl, byclenexenyl or
{ §/cPhBAlen@! AR égﬁloalkgﬁyﬂ S;g%dggrﬂg%gg %g Sfute &%rn@%rlﬁ%re substituent

fers to a str aln al kyl group
tmaup&myhﬁawpfmwezaﬁefmlrredlgwp@@ﬁ&rldgluglgrw 2 to 10
carbons in the chain, one or nore of which has been
replaced by a heteroatomselected fromS, 0, P and N
Ekenpbavey disetssiavapk glkgl and cycloalkyl substituents also applies to the alkyl

portions of other substituents, such as without limitation, alkoxy, alkyl amines, alkyl

ketones, arylalkyl, heteroarylalkyl, alkylsulfonyl and alkyl ester substituents and the like.

"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which 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.



i nclude al kyl ethers, secondary and tertiary al kyl
am nes, am des, alkyl sulfides, and the 1|ike. The

WQe@oup79%8y be a terminal group or a bridgi ng grOUAU2088/001868
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used herein reference 25 to the normal chain when used

in the context of a bridging youp refers to the

direct chain of atons Iinking the two term na

positions of the bridging group. "Aryl" as a group or
Pafchoddhe fepiQHR (IRAR Shickhe, FimARIGRAA Y Substitut od

nono used p aromati c carbocycle

(ring structure haV|ng rlng atons that are al

Ch " r

ZHoRaB By ToHer Y8 SREleD rpet ) ol “‘?@C"C pieyelie. or
tméyqypli@ ring i ¢ontaiming ati leastl Pye hetesoatomt e@le@adtfrth nitrogen, sulfur,

) : ) . ) 4
SO e I BB0) oy UPRENC! | BB Rtah i at et cne
cyng- oﬁthermg maxgb@lﬁrprraaéo flQ seainhesebsveh as d o membered. Examples
Cé‘rc!é ta%ﬂer U‘F\Iurﬁ;'i&: chHﬁiPl a§ut§) SiteRlY drr&ﬂf’a%ht p}’r{rjodidglpdgBtYéhydrofuryl,

or |n e a term nal

kietr@l@iwh@flmwl m@rm Qmem'zwmnngmlrﬁ\wwwmtbime6’83-diazapane,
n ) | - [ i.C ;

R A L prethang, 20 FOSeRINER | THE S, Rgf Betd termina

EX@W@DG@W@UIW a'IOMEnyI groups include phenylallyl. The

group nay be a termnal group or a bridging group. 5

"Aryl al kyl" means an aryl-al kyl - group in which the

aHgteragnglazlkepy!” nefest to essheferwcpcioalikyl @sidsasibeddbove ibbkdontaining at

K Wk
TEFL LR BE XLl e BEPURRAL) Ry ol it oroe
phenethyl and napht hel enenet hyl . The group may be a

r | e | .
SRR BUR P! B | 091891 SRaodRy ) OBl when
cfaﬁi@r@pym(v@yénaad oftyli cnoietiery @reucs ayewodslyr described. Exemplary

n
AR ALRID oo A R Bl TR 12 ST Foturany)
ohethiie Thiergjoun @ﬁté b &i tagnigalrdseup ore l@rmmgarpmabl e
het er oat ons i nclude nitrogen, oxygen and sul phur.
Exanpl es of heteroar i ncl ude t hi ophene,
Uﬁ%oﬁkxd'bme to @)éfﬁ@@%’tu eabranphasiz¢hairgalityigeoupitbat may have from 2 to

bﬁ“é%@?&'sﬁmg] K ophene ll)(%s metﬂé'c%gﬁlh'oﬁé rémore of which has been

napht ho[ 2 ran, 1 soindolizine

xgnlaned divea Netrrpaivat Bﬁ@ctewrcmlse Oi ki daczdV-e, Ewmlfeeteroalkyls
PUEILGE Qlﬁyl &Nérﬂ@e@@mdarf%ﬁd r\agbkylpéfﬁl g%’}iza'rqgges, LIRJA fides, and the

i soi ndol e, dazo pur
i lkeq J,hﬁ(gmqpemay pﬁaﬁmqalgg)upm@rmmmg(grm. As used herein reference

%'tﬁé’)ﬁé%éleoham e bE‘@d Ctﬂ&%ﬁ@x?of Q%ﬁﬂ@ﬂ? *é&fr&ﬂi' Rffers to the direct
acri di ne, ﬁ enazl ne, | azo I soth

mfrﬁt@mﬁs RKINGE AP éermwzad)@&%mseaf tHeprigBingeg OB
phenoxa2|ne 2-, 3- or 4- pyridyl, 2-, 3-, 4-, 5-, or
- quinolyl, 1-, 3-, 4-, or 5- |squ|noI|nyI 1-, 2-
o"lAﬂg" as ﬁd;mqn or paidofz: grogp dgnaths €hgn optitmally smﬁ@tmm@eocychc or

ub&S ToR&clic, aromatic carbocycle (ring structure having ring atoms that are all
carbon) that may have from 5 to 12 atoms per ring. Examples of aryl groups include
phenyl, naphthyl, and the like; (ii) an optionally substituted partially saturated bicyclic
aromatic carbocyclic moiety in which a phenyl and a Cs; cycloalkyl or Cs.;z cycloalkenyl
group are fused together to form a cyclic structure, such as tetrahydronaphthyl, indenyl

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



group or a bridging group. "Heteroarylal kyl" nmeans a
het eroaryl -al kyl group in which the heteroaryl and

W@R9h79625 noi eties are as previ ously descri beRCT/AL2008/001868
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het er oaryl al kyl groups may contain a | ower alkyl
noi ety. Exenpl ary heteroarylabtyl groups i ncl ude
pyridyl methyl. The group may e a termnal group or a
bridging group. "Lower alkyl" as a group means, unless

ot oo, i ; 1 >
o OLERR?  ARERS ' arf Gry AlkoBlt, Rl WREERE 20 P alkepyt are as
crievovshatdeasribied. t xenaianyrarylatkenylesrawgsl imctude cohenylakihonihe group
such vl t ; n- propyl or isopropyl)
o@g%ﬂféélt%@@ﬂ?“@l ‘M. %rgﬁﬁ‘gwb%“f tertiary-butyl). The
group may be a termnal group or a bridging group. 35

|l LS ¢ _ j: , I
C RERNG R E TR BG Sope' Sfcr 5 BEL 3G ali moipties are as

(previpuslyrdgsdiibethe Peaferspd/anylalkrhgrionps eorjainteets alky! grairtyp Exemplary
5 .
gé}x%gﬁla%%s?ﬂg{ugg 881 ér@(%(]é*@p% %ﬁ@?engﬁrfet@g] e group may be

on the group 1 n or
rateeminiabyrpupoesg dridggnagrasiact i ve ami no or car boxyl
functionality while reacting other functional groups
on the conmpound. In such a case, the free am no group
airgteypanyhi eitheredloraapbax part gf a gpurofefaryiéo gonpe gantginingfan aromatic
% ) . Ct har .
TR 60 S50 B rhOBA% gl gl bS8 6 ] Bt os
aadatepiseini be aypmatie ging ewithathesseamgindes abfthe tingadibes being carbon

: 0BG i Cne
ARG, PRI B SOHESO IR FRORSoHBER drchiur. Exemoes o
chteroaat etig¢luderr ghioabeney| , benzgtvendepe, dadzofuran,  benzimidazole,
yp lgng i blthi
RO SRR PO, GBI Sapingls oliophone:  uren
2isqiodetigingy kduholgn e opeaerabing.| pyrrole, imidazole, pyrazole, pyridine, pyrazine,
4~ : y ) ¢ b 4-45 I axyc: n il
G e S ool e e e YR R ounoine,
rhihdlezind evaphihgsigicer ditrpxaline? cipnoline, carbazole, phenanthridine, acridine,
i bep: XY I, s n c
oot oy carheagt. oA el SRae.  furazane
ARNeaRvRZETEz y2-0>3y celr homyridylt 2bu-0xdycar.bonpt quinoBbc1y ,3- 4- or 5-
is&dtinafify1-) 21 . c NYdr 3-thi i
ol 22 SRR SR > Pl Jhe ph gy posg e
ydrosy ea@ budging g@uphenyl pr op- 2-yl oxycar bonyl ,
2-(p-toluyl)-prop-2-yl oxycarbonyl,
cycl opent anyl oxy-car bonyl, 1-m
é{-}@}@r@grﬂaﬁ*yénmgm @xhetardaomplkyl group in which the heteroaryl and alkyl
_ﬁ%ﬁ%é%ﬁ%ﬁ@g%ﬁ%}?g)%%%rg)reéo'rﬁg? ’hetf_r.oarylalkyl qroups may contain a lower
n@k}ﬂWQt@/tE-I @x@m@l@yy b&tymnﬂ@ihgug,roups include pyridylmethyl. The group may
= L f ~ arbonyl, 2- (methyl
S S E hb R gho s
2- (tri phenyl phosphi no) - et hoxycar bonyl , 20

fu q 0 | " Y. 2. i . .
LURELIK)ITBE ROFYE Hé%ﬂ& r(leé%%msezs [flel) an aliphatic hydrocarbon

ethyFs?I I)etﬁ%&y@ar onyT, ally oxycé%%ony1, P y

group which may be straight or branched having 1 to 6 carbon atoms in the chain, for
example 1 to 4 carbons such as methyl, ethyl, propyl (n-propyl or isopropyl) or butyl
(n-butyl, isobutyl or tertiary-butyl). The group may be a terminal group or a bridging

group.

As would be understood by the skilled person, throughout the synthesis of the

compounds of Formula (I) it may be necessary to employ a protecting group on the
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1 -(trinmethylsilylnmethyl)prop-1 -enyl oxycarbonyl,
5- benzi soxal yl net hoxycar bonyl , 4-

wae@voxshrenzyl oxycar bonyl , PCT/AU2008/001868

2,2,2-trichl oroet hoxycarbonyl ,
2- et hynyl - 2- propoxycar bonyl , 29
cycl opr opyl net hoxycar bonyl ,
4- (decycl oxy) benzyl oxycar bonyl , isobornyl oxycarbonyl ,

[ I I . .
LB EE DS BTASRL M TSI bkPlo verytiy prsens, reacve
dirpine ey cpthoxyl finsdoratinaehileairectingeothéridenctivhal gaettnsein the compound.
aiWsﬂeh B'c %@ Ghe F8e Oh S0 ERMSﬂthb?reerongOlebq‘rbt?&l of?t?e compounds

ong as e derrvatised am no group
c@rﬁnrmu@n (oan iseubtserqtoérﬁltheeby:ﬂeoro@)loraoﬁthoaarmlbe group followed by

é)‘?&tlab%%léftmeemd' Fr%;é’ﬁgs E)ngb Rxﬁ:@av"' thout substantially
di'srupting the remainder o e nol ecul e i ncluding any

other amno protecting group(s). Preferred

SELIES O STLLA% B 0401 Ll PELFR Mo Al . v,
gehdadisnide, ericionedcetyl; clioemsetyl, bromwo@yidIoaigaoetylpandaurethane type

PR 16 B804 o 00, OB pER R cgnons. >
Jmel}hylbWzyQQ;che)rbomﬂ o4-mﬂthqxgb@zalopgoeirbpny@dg&mr@benzyloxycarbonyl 4-

CEP#&Fbﬁér{z I'ox@a(? P§ éz&ob%ﬁ%/gix%/@é}go@% LR’ b’eagylofllcarbonyl 2,4-

Protectl oup con Ion hei me
@hIorotzorwloxsoarmmO‘E}Q;’ommgwl@mﬁmozﬂOSfb(D@memzyl%yCarbonyl 4-

use@g 2Io§&:a%n?ﬁx)ﬂ:yawoﬁér‘?églwx?&r rfék‘ ?bht&ﬁ/ ﬁﬁ?n)pe Boc), 2-(4-
pcwwbﬂaﬂoéoppyyoartpt:nybt hyl, ﬂyeirpmhyleib\ h@bhmmntyl 1, B diphenylprop-1-

iﬂ% 9@5}5? ntzﬁlox_ h l¥§) ?b-ﬁgﬂd}?éé’t Wm)élt h tOIUW prop-2-yloxycarbonyl,

pefotoaﬁehahyobewponyls 4- et hyl enedi oxW@oﬂzycyolooentanyloxyoarbonyl

b i met hoxy :
oy oty benzhy G LYoy ?
tmethyloyclaghaexanyloxyeearbonyl | 4, 4 (%tdm'dsmﬁom)roth@qyoarbonyl 2-

gndeﬁey‘i%ﬁoﬁb)@ﬁfo%’e%% Wi, yl, 2- phenylzlpgrfb‘i’ﬁeaﬂ%osghlno) ethoxycarbonyl,

ut'yl d| net hyl si
jll@r@y{motbmy@a@@ﬂqu FMOC"), 2-(trimethylsilyl)ethoxycarbonyl, allyloxycarbonyl,

Wi. i _

e RmE TR Sy bR | Sopgresssmeon oyt 4

caqomponzybxyoarbo%t%%Bérlofgborﬁ@thhwopmoow ZoéhvnsL%rproo@marbonyl
i .

rIElob O R R A R bR AT B e bR forbony. 1-

a(pl@erfd(y[mmcqrhomm@@nt@e Irke anoahwtlmﬂmgfon@grqu |Q|—n|trophenylsulfenyl

Eﬂ?@ﬁﬁhﬁ%@ﬁib’ﬂ&e | I PhG kM. CTr%’éﬁtUQ%'nﬁrgTﬁg)?&:?ﬂg group, employed is

o] ['ntersci ence: .
(rad. griticalr 80 dend \ae meodofslatlﬁeooagmo QrTreid stable to phepgndition of

P§LF5§§ é|197r?eac§6}q%)K%'der&§K' e SFI%SEIVGW or%ﬁg)gé@ gg %Bﬁed without

econ Edi t1on hel me I ca
Lsvivstastiatyd disrting ribe udeinder tafiethe armroleyulgf Inolcﬂipguam/s otifer amino

FRbdidy Ghupfd)® PRSI Smino-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
Organic Chemistry, Plenum Press, 1973; and Kocienski, P. J., Protecting Groups,
Second Edition, Theime Medical Pub., 2000.



forms including diastereoi soners, enantioners,
tautoners, and geonetrical isoners in "E' or "Z"

w@omblogaepat i onal i soner or a mxture of E and PCT/AU2008/001868
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isoners. It is also understood that sone isoneric
forms such as di astereoners, 5 antioners, and
geonetrical 20 isoners can be“Separated by physical
and/ or chem cal nethods and by those skilled in the

i, $C d -
SElemPEC St O UAL A 36 088 v ot »
rmeeﬁawgpylamrmtr@bemﬁyktmrr@ﬁlyth%néyiamﬂaﬂmwberazryu 3/43dlmethoxybenzyl
dé @%ﬁrﬁétﬁ%‘égz IAI 25 Zséﬁé: ﬂlrﬁ#tﬂ&éfﬁeﬁiﬁr eoi s orr\%r4s% trimethylbenzyl,

racemat es "an n1xtures t Rereo re irntended to
v@qrﬁﬁlmethylh@nzybo?aénmthulwdmmp@wl ragnerdrde 4 di-tipedhaxydlenzhydryl,

%g'h%gatraﬁ%% %/Qé}?hgé(riyl fof-H&’t}ﬂ?e V\#ur}lyl ('thfyi ('4'r41étho>(>Jtr\Q/| 4,4"

are I n 0 cove , ere app
stimetoadtritys wed B, 'ddrimatoxytdtyed f&phgnmropﬁellconﬁmumaﬁsﬂyl t-

R EAGC Bl 2 e oA DA ARV AR ey, -
t“@@eﬂwfohwhm ed thnimsberayisatiaicetioh. t o abilpoundannimyl,  1-

E@ﬁﬁ&ﬂ\ﬂ%hﬁ%h&lk%op (Ileln)-B I( 'aMi }he ﬂIJeV) Pr@qure(j\éa’r Jx?feprotectlng groups

aro enbodl nent's 1 ncl
pararmelt inddeiutyt. laﬁﬂ@pteawhelesalft@semf@msms foumd iB5Greene, T. W.

0 od%tsarfid @CM' Vlfrofé%fl\?eb%t(?l}ggﬁ Q? §M8§ﬁmgu§g§onoagﬂtlon Wiley-

phar naceéut’i cal 'y accept a 758
niateagnigricee $99 WIQ0B/ d76692 (PCT/ ARS8y C0agsgn QrgarineChemistry,

ts ijmFﬁ?@éé‘%%‘tdn%kMer%ﬁP@pt aptcﬁe f'f\gtéro 5§fseer06n(§ Bdition, Theime
salts that retdin the desired’ |cafJ activity oP
tMedigdud-.i28601 i fi ed conpounds, and incl ude

pharmaceutically acceptable acid addition salts and

base addition salts. Suitable pharmaceutically 5

aé sepndstteoddiad ingtitiediionhe &ntily offcosmepods ab Fofmuka finareaisomeric

(folmdMeIBR ?Q%SQP%%%ME{E% 9aRbneAS bAd §%oifn%9i%ﬁé‘omers in

organl ¢ aCI es such 1 norgani c aci

h\Fd 106 G4l anflg;ura@maf isemer opaa]mph@sqjﬁi)and:z doiners. It is also understood
Bf QBRalsBnRi %rrﬁs AL ASad M hE e SRLRC LR dntid @Y and geometrical

alrphatic, cyc atic, aromatic, heterocyclic
cl&@rb@'sswah@eaﬁe@a@md gxnpfaysmah@@fﬂgr femiest geathedszariddyy, those skilled in
exapl es of which are formc, acetic, propionic,
succinic, glycolic, 10 gluconlc lactic, malic,
tartaric, citric, fumaric, maleic, alkyl sulfonic,

agyhes ubf Qrd Ccomp%‘éh&é‘b(#fetr@%%%% 'Fﬁ%loh%e"f\‘tﬂsc‘?ﬂ%?tgﬁst as single

base addition salts o or mul a
i §leleQisemets:; aaqamtg%latnélqm@urqsmﬁqnaﬂmr@@fﬁ agddprugipstereomers. All

ﬁ%?ﬂ' P%gﬁ%?ié =] &rﬁéﬁ%é Uy mlﬁqu{Q t'ﬂbf'ér& eﬁ‘@%tér‘uﬂéﬂ to be within

and ordani c rom organi ¢ bases such
cthelstere, of tag etlried oratier descriked gh@phame.d Q her exarrpl es
of organic salts are: amonium salts, 15 quaternary

salts such as tetranet hyl ammoni um sal t; amno acid
aAdditianahy, §g1rmga%m;ﬁl)agll) (IV) and (V) are intended to cover, where applicable,

solvated as 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 the formulae (1), (1), (Il), (IV) and (V), the compounds of
the various embodiments include pharmaceutically acceptable salts, prodrugs, N-
oxides and active metabolites of such compounds, and pharmaceutically acceptable

salts of such metabolites.



salts with glycine and arginine. Additiona
i nformati on on pharmaceutically acceptable salts can
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Edition, Mack Publishing Co. Easton, PA 1995. In the
case of agents that are solid§ i s understood by
those skilled in the art that %he i nventive conpounds,
agents and salts may exist in 20 different crystalline
or polynorphic forns, all of which are intended to be
within the scope of the present invention and . .
sPecidrinetbhpgnandutieally” Fucedieblg” sa‘ﬁ@ém@fees toaPtsuthat vigteiohthe desired
' tﬁolsglegleéét'vﬁ ®f'the de\ﬁ9e ménﬂﬁé h?ﬂf&%a%ﬁd (lﬁclgde g}ﬁa?maceutically
l'ysi's, ¥ eduction or OXi t|o to a conpound o _
f@cﬁnﬂaale( agid aeiglitiopxsattsl enchivass tedditiop Ssais odPuitpbis pharmaceutically
C I r
RTPRAOE e PRSI Sy DR BOFGNETIPIey & Barep from on
nibbrgeniceaciduirt ﬁi@rmearesqrgarsc afcic onfpxamiles of ﬁugh nippeganic| cids are
C g r t
AR G R PHosH A cid Aok AR BERIE, 1 BB seloated
sfedrin @ibhaties Syqirad phativa eesnatisubetereay dis, cafhmglicagrd sulfomc classes of
n 0: Lh

et s, "BalFIR0R AnEnCa® Y TR0 2PRpERie, suggic. aveoli

n@umslgpmornalucxgst,art@mmaﬂgg;u|fpmgn(at exleic, alkyl sulfonic, arylsulfonic.
e f -

o R R E: adeh e AR AR ol compounds o Formula (1
anclede enetplio daliy mﬁdeafromohfbwhcsoafum opqtaﬁsalrol ynagneSIum caICIum
C n r I
TR 2R B BaEaE FR L bFac s, go choline
odietbgraammeodraigling.e @thes exaterles |0f3@r.gaby: sattSJare ammonium salts,

5@@@@%&955%% %{éeg%g}eﬁmrégh@@%ﬂqégﬁﬁoﬁcﬁaMion salts such as

" gsita withcalyrinecand groindnse phdditienal indgrenagorn eneharmgceutically acceptable
%Pl?ngé?]c%eofou ROREinGRn'st h’ﬁ&n’\&?t:%%%ﬁ%%gcgs 19th Edition, Mack

or t ox1 col ogi cal
|ﬁﬁlgqh§hm@|6103 Bastany 8AnP95a I marsatof agentaithat aie aqh@s it is understood

SiAPineEL sfaﬂ?éd‘ﬂ thé %ﬂttﬁ& t 2 .nUaﬁt.Jee&;ﬁa C&Jﬁ eméﬁ may exist in

present invention' ess Speci

oﬁlfﬁ@ew tha"mefcér@lygrmehlalfomss @”dﬁrwu@fh@ga Irmmddgsbe within the
n%@%hhew?@g &%Hﬁt|o%aa|n'dysp@‘c‘|ﬁ8d°t1d’f‘@hﬁesa' ts of the

ounds "and/ or prodrugs, and rates or sol vates of
the conmpounds, salts, and/or prodrugs as well as al

SRS & Srﬂggﬁsc‘a (:brﬂ?&&%‘ Wi GE@BleS IHWO%qu&FFO”g means (e.g. by

enant | ners tautoners an ISOtO i cal
cwmimsedumen b Ay datinag tof com@oqm}i pfrfes”@tﬁa ()-nfenexagrple an ester

niﬁr dfey otta ddin Lﬁelo\f%rﬁgjliﬁe&\@rlt%mﬁ\ asf?ydf%ﬁf?grcfu%rrﬂgy Wb IBnvertible

ceutica accept ts su s wat
ebmlammySIaﬁuvw@ thlemrerarmplequle sSuitabieepsters afisgmpekieds of formula

T@V&ﬂﬁéuﬁ’iﬂg RIRGE) QFHu?hﬁfél 6 te%*mﬁlrédadé &, Vc%Fa‘??seflé’cftéﬁ%s, tartrates,

term erlvatl ereo when us I'n reféerence
t valopatesurmxelaids, t halicglatesenpropionates, succinates, fumarates, maleates,

methylene-bis-f-hydroxynaphthoates, gestisates, isethionates, di-p-toluoyltartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,
cyclohexylsulphamates and quinates. As another example an ester prodrug of a
compound of formula (I) containing a carboxy group may be convertible by hydrolysis
in vivo to the parent molecule. (Examples of ester prodrugs are those described by
F.J. Leinweber, Drug Metab. Res.,18:379, 1987).



15 invention refers generally to prodrugs,

phar maceutical ly acceptable salts of the conpounds
w@e@po7I6pr odr ugs, and hydrates or sol vates of PEBEAU2008/001868

compounds, salts, and/or prodrugs. Conpounds of the

present invention are of Forg?éa () 20 Rlo) R1 R6 O

~m TN\ R 7gn:xt 1R R4 Formula (1) 25

mherein T, Rl, R2, R3, R4, R5, R6, R7, R8, R9, R10,

2 a (= I
oA P o ST o BB oot
athiatals sgewatikie @:hemv@hz emypiotmsglzglloew witle desgtherlisgedieps including

L%gﬁ@gﬁn gl uor o e%ﬂgelgégggp}trea gﬁ(ar?pl esF,ezofRs, e

fl uoro- substltuted Cl 4 al koxy groups include

5 1Tﬁle t?e](rﬁ "(f:)bn:l)’pchu%)(ﬁélu’ %Qr (Pes?ent W/Qﬁ@ﬁy unless specifically identified otherwise)

2-tritluoromethyl I opoxy,
referd gengraliyutor eonioqyindd axgdrupe tifareals pharemaceligalyxgcceptable salts of

2tgg é%n?boﬂaé%zég@/gpgﬁ;dtﬁeq%: %P%uhs/gl’éttgg%r s8ivied df thd HRPBards, salts,

ut ox ropropo
pEdoruprasksidsoxgs welb a3- @l suemm@m%x(wcludmg diastereoisomers and

1en]a'n?1 r%ekzttéﬁt&lnlé% Qrt%r Ir%?f%lcall)?!a% I?eot Edrﬁﬁcgmﬁgewg)%mpounds of the

nono uor or orret
10 orbrrsSermnmymay neXIstpemﬂh@I\ea’q@bda&re\melé asat sdlesded forms  with

rr%lc |C%§§ tab%%ol@éhqs '35&:4 Sis Qutbd le‘t‘r%n%ﬂ%t]%% Iigg, and it is

roup 1 c conpounds of the invention Inc
ciotepdehthat thie Iamtlgmembfaced}otma;ca\eat@ and ungolvdeddfiornis/) R
ORLREOm R2\ N
The term “derivative thereof” when used in reference to compounds of the present
15 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 are of Formula (1)
20

R2

R3

Formula (1)
25
wherein T, R', R>, R®, R%, R%, R%, R/, R®, R%, R", R"", R", R"®, m, and n are as
previously defined. At least one of the groups R', R% R®, R* or R® contains a halogen

atom.
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LO=-=0m R4 R5 Formula (V) 5 Even nore specific
conpounds of the invention in éude the followng: O
FZHCON | / F2HCO H CO2H O FZHCON/ F2HCO 1 / H
CO2H X =04, Br O F2HCO N JP

In some embodiments, one or more of R', R% R® R* and R’ is a fluoroalkoxy group.
Examples of fluoro-substituted Ci., alkoxy groups include 1,1,1,3,3,3-hexafluoro-2-
propoxy, 2-trifluoromethyl-2-propoxy, 1,1,1-trifluoro-2-propoxy, perfluoro-tert-butoxy,
2,2,3,3,4,4,4-heptafluoro-1-butoxy, 4.4 4-trifluoro-1-butoxy, 2,2,3,3,3-
pentafluoropropoxy, perfluoroethoxy, 1,2,2-trifluoroethoxy, 1,1,2,2-tetrafluoroethoxy,
2,2,2-trifluoroethoxy, monofluoromethoxy, trifluoromethoxy, and difluoromethoxy. In

specific embodiments, at least one of R', R% R® R*, and R’ is a difluoromethoxy group.

Specific compounds of the invention include compounds of any one of Formulae (lll,
(IV) or (V)

R RS 0 = m

R2 \ \
T
R’ R8 RY
F,HCO RS
R4
Formula (IIl)
R10)
R1 0 / | m
F,HCO \ \
|
R® RO
F,HCO RS
R4
Formula (IV)



F2ZHCO | / HCONH2 10 0 N F2HCO H Jg F2HCO O F2HCO
N F2ZHCOH I / CO2H | OCHF2 WO 2009/ 079692

WERMLAUBODE/ 001868 28 OCHF2 0 F2HCO N H F2HOETZAR2008/)1868
jp F2ZHCO\ N F2HCO/ OCHF2 CO2H O CH3O N F2HCO H
C2HO\ A F2HCO\ \ NI / 2HCO | / H CONHWVe O C

\' NF2HCO/ CONHMe 5 O\ F2 \ NI / F2HCO/ H
C2H O\

F,HCO R’ R® R®

|

|
N\
\1/

Formula (V)
5
Even more specific compounds of the invention include the following:
0
F2HCO:©/\)‘\N
H
F,HCO COA
2
FoH i X
2 COD/\)J\N =
H
F,HCO O
X=Cl, Br
@)
F2HCO]©/\)LN
H
NH
10 F,HCO CONR

e
~ N
F,HCO
2 I:/L " COxH
F,HCO
0
F,HCO N

H CoH

F,HCO
OCHF,



CH3BONI1 / F2HCOH CO2H OCH3 OBr F2HCO\ \ N J::
F2ZHCO | / HCO®2H G F2HCO N H F2HCO CONHWe WO
WQO®9INWEIL92 PCT/ AU2008/ 001868 29 F2HCO \ N H@/3P2008/001868

F2ZHCO | NH2 and O\ F2HCO N | F2HCO H CO2H or a
pharmaceutically acceptable sg#t or prodrug thereof. 5
It will be evident fromthe fOregoi ng description that

conmpounds of the present invention are anal ogues of
tranilast. As such, the co i nventi on may
have therapeutic uses and/’ H gnostically or
for screeni ng purpo S t he present

i nvention may be preparen i ng thed reaction routes

10 and synthesis schgioe £ descri bed Befow, enploying
the techniques available in the art using starting
materials that are commercially ayail e or can be
synt hesi sed usi ng Kmow_procedures adapt at i ons
thereof. Whilst the prepa [
conpounds is outlinleqi11 Jegirski |1 €@2tper son wil |
al so recogni ze t hat i he chen1ca| *reactions described
may be readily adapted to preparepa "-r of ot her

agents of the 15 varg enpbodi ne ts exanpl e, the
synt hesi s of non- exenp | . cO oouhds may be
successful ly perforned Yy uolflcat onsosgpparent to

those skilled in the , €.qg. by approprlately
protecting |nterfer|ng groups, changi @g to ot her
sui tabl e reagents known in the rt| by maki ng
routi ne nodifi cat ihE€Oqf ongrtions. A list
of

NHM
F,HCO CONHMe
NHM
F,HCO CONHMe
o)
FzHcowN
H
H
F,HCO 0,
o)
CH;0 NN
H
F,HCO CO-H
OCHs
0 Br
F2HCOWN
H
F,HCO COH
F2HCO
CONHMe

F2HCO



suitabl e protecting groups in organic synthesis can be
found in TW Geene's 20 Protective Goups in Oganic

w@wwesds, 3rd Edition, John Wley & Sons, 19BQT/AU2008/001868
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Al ternatively, other reactions disclosed herein or
known in the art will be reco?ﬁlzed as having
applicability for preparing o conpounds of the
vari ous enbodi ments. Reagents useful for synthesizing
conmpounds may be obtai ned or ccording to
techni ques known in the art. etic route that
may be suitabl e forHHP of Formula (1)
is shown in Scheme 1. N substituted

ci nnanoyl benzam d&HCD) ™S prepared Vi%zﬁd

pi peri di ne-cat al yzed Knoevenagel condensation of an
appropriately substituted carboxyacetay dobenzoic
acid derivative (2)frprd an.2ppLopil a substituted
benzal dehyde derivative | * / 079692

PCT/ AU2008/ 001868 a% R2 e 0 1 + HO N
RO R3/ R5 Rs n 42 ( R~ RLOm R2 NRO R$
Nor dRshdrPab¥uticdlly adeeSiabersiIt br phRrkeRsrldehyde precur sor
(3) required for the above reaction can either be
obtained fromcomercial sources, or can be

sly inesd 2QideRY frahk Heatrdregoind st@ﬁMoﬁthaDrt@H@oUﬁds of the present
benzal dehgdes w th aE)r propriate al kyl halides,

HHY%‘PRW ta@g&g)gg?%gf a@}qs{,eg\slwcpu qqr@)qﬁunds of the invention may

have therapeutic uses and/or be used diagnostically or for screening purposes.

The compounds of the present invention 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 recognize that the chemical
reactions described may be readily adapted to prepare a number of other agents of the
various embodiments. 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 groups, by changing to other suitable reagents
known in the art, or by making routine modifications of reaction 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.
Alternatively, 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 according

to techniques known in the art.

A synthetic route that may be suitable for producing compounds of Formula (l) is
shown in Scheme 1. In this route, a substituted cinnamoyl benzamide (1) is prepared
via a piperidine-catalyzed Knoevenagel condensation of an appropriately substituted
carboxyacetamidobenzoic acid derivative (2) and an appropriately substituted

benzaldehyde derivative (3).



10 the correspondi ng al cohol s), hal oacetate esters or
salts, or chlorodifluoronethyl sulfones. For exanple,

w0 b@ardeyt ati on may be carried out using CHF2XP(CHAE2008/001868
Br, d, OIs, etc), CIF2S2Ph or C F2CC(O Owe. The
al kyl ation reactions can be psgforned using a
sui tabl e base, such as potasstfum carbonate, in a
sui tabl e solvent, such as acetone or DWF. 15
Car boxyacet am dobenzoi c acid derivatives (2) can be
obt ai ned by the condensation of anthranilic acid
derivatives with Meldrumis acid. WO 2009/ 079692
PCT/ AU2008/ 001868 |, 31 Anot her synthetic route that y
be suitabl e Rbr produ0|ng conmpounds of Fornul a W;
shown in Scheme 2./ In this route, a subgfitut

3 Rs.convert ed tOQhe or r espondi
acid chloffjide (p) (orGacid bromd whi th S
wth an & -nzan1de dertvatO’ve or~an "N

orthop% » isne derivative (5). 5 RLIR6 0 Rai
R3 R5 R4 (3) 5 OR2 X=C, Br RZT XRBRs 4 R "
(4) RL m H M

Mif 1 cRO/ n Rs (5 Rl

(3) 2)

R3 R®

R* (1)
Scheme 1

The benzaldehyde precursor (3) required for the above reaction can either be obtained
from commercial sources, or can be synthesized by alkylation of precursor phenolic
benzaldehydes with appropriate alkyl halides, haloalkyl tosylates (derived in turn from
the corresponding alcohols), haloacetate esters or salts, or chlorodifluoromethyl
sulfones. For example, the alkylation may be carried out using CHF,X (X = I, Br, CI,
OTs, etc), CIF,SO,Ph or CIF,CC(O)OMe. The alkylation reactions can be performed
using a suitable base, such as potassium carbonate, in a suitable solvent, such as

acetone or DMF.

Carboxyacetamidobenzoic acid derivatives (2) can be obtained by the condensation of

anthranilic acid derivatives with Meldrum’s acid.



RLREOm RRNR RFT RS n R3IR5 R4 W 2009/079692

PCT/ AU2008/ 001868 32 Schene 2 Ci nnam c acid
waeleewwedes (3) can be prepared by KnoevenagePCT/AU2008/001868

condensati on of benzal dehydes with mal oni ¢ aci d.

Am nobenzam de derivatives (ﬁ% can be synthesized 5

by the reaction of primary a %es Wth isatoic

anhydri de. To produce conmpounds of Fornula (1) in

oot SybReB BIOUR, B0 Se o RAHReng [FARILAC o Fmuia 1) 1
csirosinyig tSchemer?- al thisaloligd iauavbstifuted rdimamiRacH (PPis3p8yerted to the

0 t ds, Kk /N toi ;

or R E RE, R S el o] WP E e Bfets win an
NewnyogrizamidBsderpyplivesgan, orthiphbeytansediantise dérivetyerif)a (1)
and internediates in their synthesis can be isol ated
froma reaction m xture using standard work-up and
purification proceduresR'Suitgble @rocedures include
sol vent extraction, chrqmatogfaphy ‘thin or thick
| ayer 15 chromat 6gcaphy ‘
MPLC, etc.), recryst
i nvention includes sa
(1). The salts may, ernmedi ates in the
purification of c%%p I'n the preparation of
other, for exanple phapgaceutically acceptable, acid
addition salts, or they my useful for 20
identification, characterisation or purification. The
salts can exist in conjunctiin wth the acidic or

basic portion of the noleculdg and can exist as acid
addition, primary, secondary, tertiary, or quaternary
ammoni um al kali nmetal, or al'kaline earth netal salts.
Cenerally, acid addition salts are prepared by the
reaction of an acid with a conpound of Forrmula (I).
The al kali netal and al kakine @irth getal salts are
general ly prepared 25 by fhe rdactioff of the hydroxide
formof the desiredRRet 3 Wit h 2 conpouhd Gif Br
Forrmula (I). Acid addifjon
pharmaceutically accep
W th suitabl e acids,,sUsl_4
acids, for exanple %ydroc | ori

non-tloxi c addition salts
7 . . .
1gs&'wi t h i norganic

R3 R®
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30 hydrobromc, nitric, sulphuric or phosphoric acids,
or wth organic acids, such as organic carboxylic

w@eide796dnr exanpl e, glycollic, maleic, hydroxReEHABRW®B/001868

fumaric, malic, tartaric, citric, salicyclic,

0- acet oxybenzoi c, or organic gglphonic,

2- hydr oxyet hane sul phoni c, tofuene-p-sul phonic, or
napht hal ene- 2- sul phoni ¢ acid. 35 The present invention
al so includes esters of theg ?ggm? ynds of Fornula (1),
such esters being for exanple aliphatic esters such
as al kyl esters. The esters of the WO 2009/ 079692

Sﬁgé%ogéé a%rﬁ/gﬁ\/es?’?af %ﬁ)%gng'%ggiedizgy Wc%vérllgqeg%ng&sation of

rmaceutically acc ol'ically Tab .
engaldehydesydthanaloeistagid. @em'nvtxtnze@siedierwammmﬁmndfe synthesized

I devo to affordthe
4 oéb orrru aﬁﬁ%@glﬁld%gﬁg)héa@%aceutl cally

npoun
acceptable al cohol . Exanpl es of netabollcally Iabile

I-AC I C
CRLPLUASIHPRURE B SR WA 309 BobB SR conamoy

averahiaistey (1greanpbe ﬂ@c#ucesddwphyédromaﬂano'wth etsritable, catalyst such as
t n
SARB0R oF RSBR RRENCEERDSY by oG ARFAURGS Riodd 1 tho art (see
rMambsAdwanQﬁMhﬁy?§h@vﬁEWBbhayw&w§bvae@eaﬁbwhJ985 m>694)
enpl oyi ng the techniques available 10 in the art

using starting materials that are readily avail able. .
Thee p@m@@md§k¢fl hfcesenmaw(li ped antermgdidtes ét dpin syathasist carhbe isolated

Ct%%ctfd?] 'tlf?@% ér{(ﬁ?dngﬁé( rfbgn(f E@r‘?ﬂclaﬁo n_gfb%{a&ﬁjrﬁg O Suitable

prepare a nu er 0 er conpou . or exa
SyrAcerisess @blUdQn-S@W@NpI eftiagtion, c opwoaidgraphy KBein  or  thick layer

SUFGRIRAOhY, e, q{aﬁﬁ%ma'méﬁﬂf ﬂ‘/FF’L%”%tc?pFé%atﬁg%ns*aﬁon etc.

se s art
protectlng interfering groups, by changing to other 15

; out ?rkéggntr &84 %éﬁﬂ]‘%%]@lté" of he. @hipouRlis BVFMIJ‘%\).l ;I'rsl’(ta salts may

|cat]ons of reaction conditions _
ofereaips amrmqﬁrawe@tthﬁ @ugiiaatips of ACroPQHIS ©r 41y Hiehrrsparatiem of other,

by E)@&%‘ﬂ ' HarnTac.\%h%?‘éE% i, OatcﬁJcé dth%n(% RS oy tg%nrgay be useful for

C)ganlc yntnesi s tion, . o .
1I991tlflcmwg@h@r§ct@§eatmn ¢rowur§|9aitqmesﬂze ﬁ@'tSC@ﬂf‘pQ)éJﬁtd@ gemjunction with

i 'B?‘Ea% dF)rrt%a&e e AGRENE MY L LREN %HBS?M%}N? primary,

|nt e art he utility of conpounds of Formula
ceasondary dsttiaty, 9s puajeraaty anmpnigmt alkabwieta), orradtatiog sartlf metal salts.

I@e@erély%ld%@dhl hisBfs 2 ﬂ?ﬁaﬁ% 'bggh@lre‘élcil(ﬂ\e?f an acid Wlth a compound
i NooT POr &t on arter transform n rowth factor-1

safi ﬁﬁuwnatau (On; Thsalkali met#hend alkaling Radh satelysalie are generally prepared
Stg))cmél l%tagﬁqjorpbff Pl |<5;>{|déjf3c>rr|‘n\’(9’dth9r Wby fﬁ?é;cél%alt \K/lﬁpg:aompound of

ordin nmesa I's i ncubated w
breorosied( ) o

Acid addition salts are preferably the pharmaceutically acceptable, non-toxic addition
salts with suitable acids, such as those with inorganic acids, for example hydrochloric,
hydrobromic, nitric, sulphuric or phosphoric acids, or with organic acids, such as
organic carboxylic acids, for example, glycollic, maleic, hydroxymaleic, fumaric, malic,
tartaric, citric, salicyclic, o-acetoxybenzoic, or organic sulphonic, 2-hydroxyethane

sulphonic, toluene-p-sulphonic, or naphthalene-2-sulphonic acid.

The present invention also includes esters of the compounds of Formula (1), such

esters being for example aliphatic esters such as alkyl esters. The esters of the
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denonstrate proline incorporation, which is an
i ndicator of matrix synthesis and thereby a nodel for

WO R9P0O29682 or (iii) Matrix synthesis nmay be stPEI/AHRM®E/001868

by both angiotensin 11 or transformng 30 growh
factor beta (TGF- 13). Accordiﬁ l'y, neonatal cardiac
fibroblasts incubated with a gi otensin 11 or TG 13
can be used to denonstrate proline incorporation,

;%Hg@g)éjbﬁs / orﬁo?rqgl‘rég@)ohaw %éﬂnﬁc@éf%h?%oﬁeﬂ?tg?trﬂ@t’ég&%ally labile

es 0 ter
nesi¢redd heeg angsestenidenvatives @i)n@npmmlsa)lf Fomeulp (e thahare hydrolysed in

mlc?fbt éf%rr]d }Me' Jl:osnﬁ}%ﬁé‘!ngg)f ﬁ%g?él# ?I(o)i aab %H;ﬂ{ %@éﬁ@g%lﬁy%g%tgble alcohol.

P@HWE@W@@Q@@@”V Bhile eaierspraide esterafermedofith dleanols in which the
f i NG .de i pLi t
o&(ét \é\”rgglg&eﬁ‘r% BET 8ftiohsi ,%F%EQ&RU[{E by érﬂ%ll@& r@hﬂ) Yor example

escriptio per nt al
BEneibendsethayoli prabars a@%n(emyetha@m resol uti on mass
spectra (HRMS) were obtained on a Finnigan hybrid
LTQ FT mass spectroneter (Therno Electron Corp.).
Pritt eempowidsar’ thengareus cemiegiimanis emgy eNRparedduginetiiom reaction

dr%ﬁ%%%lng ﬁlﬂ@g @cﬁyﬁé %ﬁ??@r} é'tgover ?r%ﬁl%gl%jrbé ﬂa%ﬁ:n 5[1'\@ available

spectra re Ogtalﬂe(fe
|Inﬁmaﬂmglﬂaﬁtlnsmaiﬁm that m-ae mdﬂmevalbabgt r'|iei raE)rson skilled in the

%R@F 'r&%g@tseiﬁ% i gnaﬁsmegafbn%%e‘@%e tmé% Feadflyzgdapted to

were referenced to sol ven
prraRey e(GOD(leB?r of othr ppMPeWds Hor axampiz, the spnthesis OfLB@’l exemplified

%r e(cjls fr]aeégoeoﬁl&g&rful%/kb%%%t a?n cfa%nslg’ggaarent to those skilled

spectra were o usi ng
Partke reft neg. Bp @ppropriatelyepertifg srpieﬁermneltogps wbt lghandimge to other

selepi.d n: st &TR S ;
l\ﬂlttg?%g'%/agz?rﬂ?%\%\gyelhl@[a ﬁ al nlg% usi r?lg&gl égéjl C (gﬁaxgnsné)f reaction
hesindigioagye Aaigd 20f suiiablemiotastin gcwores: inedrganigfypthiesial canhiven found in

I r .

TP R PBIARIPR ot fiorc SIRAHERSY Eud, Tohh Wikl & Sons.

st | Beggeits 269iulviar pbmsoTE PYBRPUNdGCcdY ibe Okieinadcir, prepared
9 : ' t t d uw

%@%ﬁgqé@zwé@kﬁ%mg%ﬂ e in water or under

romat ogr aphy was perforned
accordi ng to the nmethod of Still et al.1 with Merck

ﬁﬁlltg%fc??mpgigndg%ﬁ‘ UGS 8 Sah et 28t %ﬁ% iy cgsthe following

b0| i ng ot her’ reagents were
rreedodsid. Exanple 1 - Synt hesi s of conpounds of

Formyl a () redal ol if@bh areaemhy ! praMenPEOeBZRbs A Fransforming
growth factor- stimulation;

(i) Matrix synthesis may be stimulated by platelet derived growth factor
(PDGF). Accordingly, mesangial cells incubated with PDGF can be used to
demonstrate proline incorporation, which is an indicator of matrix synthesis
and thereby a model for fibrosis; or

(iii) Matrix synthesis may be stimulated by both angiotensin Il or transforming
growth factor beta (TGF-B). Accordingly, neonatal cardiac fibroblasts
incubated with angiotensin Il or TGF-B can be used to demonstrate proline
incorporation, which is an indicator of matrix synthesis and thereby a model

for fibrosis.

Examples of materials and methods for use with the compounds of the present

invention will now be provided. In providing these examples, it is to be understood that
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4 035 HR2CN21I1 / 6 H1 COR2H Anthranilic acid
(300 g, 2.08 not) was added to a solution of Meldrums

wW@eid/of®I2 g, 1.98 not) in toluene (2.0 L). TPEI/AU2008/001868

reaction flask was fitted with a Dean-Stark apparatus
and the suspension was heated,fo reflux for 3 h. The
suspensi on was cool ed, fil terg 30 washed with

tol uene and dried. 2-[(Car boxyacetyl ) am no] benzoi c

i 8609 . LF e
b Sobcifintud i the chBRPEHRLREN TR0 G the 6553 lofine above
Gﬂ@ﬁiptihan (t, J3,4 =J4,5 =8.0H, 1 H H4), 7.59
(td, J4,5 =J5,6 =8.0, J3,5 = 1.5 Hz, WD 2009/ 079692
PCT/ AU2008/ 001868 35 1 H, H5), 7.97 (dd, J3,4 = 8.0,
JBxa@nples. 5 Hz, 1 H h3), 8.44 (d, J5,6 = 8.0 Hz, 1 H,
HE) , 11.27 (s, 1H, NH), 12.83 (br s, 1H CXQ2H), 13.57
(&p%imemaﬂ, CO2H); be (125 MHz, DMSO-d6) 45.0, 117.0,
120. 3, 123.1, 131.2, 134.1, 140.4, 164.9, 169.1,
1lsctmspiayarnizatzn, (EEPIUgh resgimtion Bwgs spaga (HRMD), wergmtained on a
Zﬂﬁﬁ‘lgl r?’%&‘@rlocmé FT5mass SE) Ctrometer (t'l]'hermc()&EIectron Corp.). Proton nuclear

S dlf|u0r0nEth0Xé enzal
magﬁetlgor%ﬁ@@mym Y owlb@rozg] wmw@ed FeaHem  uglegrHanagnetic

s§na%gl it ugl\rlﬂ/IRZ %e(fhla Were%ﬁalﬁgd'mﬁngéﬁg"moéa W@é |Eﬁ"‘nnova 500

chloro ate , was ad

dnstugpemis Malbegms, Auﬁraﬁ'@lj@l@ﬁ(?mﬁta‘l@eﬁ'y Msizgog, ngd 3t 100 or
"@i &AHQH‘& @@,t@lﬁébr% GRFORIAGERCAS: s%h/ént sTEBL),: 7 %@ ppm for 'H

suspensi on was heate to 60

1@%77aﬂcﬂ>pﬁhf@h ‘@ IDMSG-dai 249 A fer | H PR 3&@@@”050@11@)5 énfrared (IR)
V‘@%Cﬁétvyé?‘gto%%n\ﬂé& Dﬂ% %er@ﬂ@lrﬁ@f%?@&@nﬂ%e"ﬁﬁﬂ@'s ectrometer with

fractions were was sat U ueous
velt@rselagiderdamend dénivgigeal AER(,‘@@%[‘@CP‘CCPE@W eMelling waists were

p&HtélH/;(?%lHé[ aCIQélHI‘I'@?'t GO LY ARPhratfd Hhd B8 ¥hrdete) ¥nalytical thin

et r ol give

3a>4erb|cgr(oma¢¢g§@rpm/néifh6)<wy@er@a¢w@¢@d@ (2. mmy thigigogiliogs ggl GFass.
1@0&@5%‘5' \ﬁél% QFSlJahSQHI M@%oMrléms 9@%3/) v@w69h(§§phor?1otyba|% acid in

7eth@nc@ d20%5\N/@\/ aotgsgurnzpermapgar}gg in wayeg qr. qrgje(rrhlv 2%5 nm). Flash
F@wror‘ﬁ@t)o ra%h?@a(sg)erfémlféd ac@b@ing( #8h éﬂr%?’ndﬁ"&‘ Stlﬁ:@pélrla)wnh Merck Silica

1@@ 62) emlsefsrs tp3he Izactmzbomng m40f50r§39 A‘rl othﬂm&agﬁgts were used as
dd1381 1509, 1698, cm 1. Further elution

prOV| ed 4-difl uoronmet hoxy- 3- hydr oxybenzal dehyde (1.43

g, 21% as a

Example 1 — Synthesis of compounds of Formula (I)

2-[(Carboxyacetyl)amino]benzoic acid

e I

CO,H
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 for 3 h. The suspension was cooled, filtered,
washed with toluene and dried. 2-[(Carboxyacetyl)amino]benzoic acid (381 g, 86%)
was obtained as a colourless solid; mp 171-173 °C; &4 (500 MHz, DMSO-dj) 3.45 (br
S, 2H, CH,), 7.16 (t, J34 = Js5 = 8.0 Hz, 1H, H4), 7.59 (id, Js5 = Js6 = 8.0, J35 = 1.5 Hz,
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20 colourless crystalline solid; nmp 94-95 C
(recrystallized fromEtQAc); bH (500 WHz, CDC13) 5.82

W@ 2009079492 OH), 6.65 (t, J = 72 0 Hz, 1 H CHF2RCT/ZU2008/001868

(d, J5,6 = 8.0 Hz, 1 H, 7.44 (dd, J5,6 = 8.0,
J2,6 = 2.0 Hz, 1 H He), 7 54 é J2,6 = 2.0 Hz, 1 H,
h2), 9.92 (s, 1H, CHO: be (135 Mz, CDC13) 115.6 (t,
J = 259 Hz), 117.1, 119 2, 123.1, 134.6, 142.9,

éﬁéﬁ%)m%%@- @g ymex g1087, 12871, 1908.43)1894,(1686= s3BRY; 1H, He),
()28, B1.4NB), S 1283 Klros. ot GOxl) Py (b -s1- 1ok CQuHpr Bphes MHz

Y, [ R .
1335 %%é@e(gqqgcopgr@:o n§§(1188’)' 2 1340 m7b|1649 264450603 vou
t 00 1884 J8AS, 440168, 4712, 2653, 2964 3119 cm™

bi s(di fl uor onet hoxy) benzal dehyde (240 ng, 1.01 nmmol)

and 2- 30 [(carboxyacetyl)an no] benzoic acid (204 ng,
03,9:BisyufifLiyromethaay \benealdéhyde & 4-diflibve MAD P TOGBEnzaldehyde
PCT/ AU2008/ 001868 36 ,reaction fl ask vvas fltted with a

Dean- St ar k apphs#i Gréat ed to rHF B0 nin.
The reaction was t Joled to rt and4 resultl ng
suspensi on wasFfHdde fand washegiow 6l uene. The

pi peridiniumsalt was dissolved in MeOH (55 m.) and
wdethy! ¢Horodifl)ioraacktateg 188l ki 1 mew!)agadaddesidiova sispB0%ion of 3,4-

d d
e A TR P8 AT FEHRYERS .15 o
fin|DMF ¢t ang. Tees biehensibh wasdteated 1o &f f@1fa 16 h and then diluted with

3,4-b dj fl h -1- - 2- .
WG o BEHSUTRCPhs BoposoRbY ibycighe ;g i, -PEBERd organic
cirsibad [ware \sashied; witlp sk@atk83adueonsl NADOONH@ater, brine, dried and
D%{%&G%grg'ﬂ% rgg@uééfv_asigq_ll m% C%Iu%@%?{%@réph%lﬁg% ’j{vith 10%
HEtmhﬂé?r))l 6. 3Bre( B,4-BB{difhiorem&hOxyhizenzaldehyddd’ (1,1 %,613%) as a
c%o%lels_& 0?166|_(|4H6(?_I¥§FP #%??;B%F@ gZ I—?z2 1$-It qg-IAP g6|_§4](? 5; 72 Hz,
h@4,) QCHF,)68.40dd, Jsl5 88 HZ BH,045)) 2!7667. 78 (b, QHHZ—[Z H6¥,9.96 (s, 1H,
iy 0 . 38001 oo 92 dorBus, 1222
Hi 28214942, b’ﬁl2(4ﬂ,0ﬂ‘r7|\0‘|zl89 VB dB), 1@35 w41t , 15@9 1% cm™'. Further

Z%@t'@ pi%d%f 419@1@0 %5—;& hyf@y@emfgigﬁgde 1(;%399 21%) as a

; Sk,
i(gtﬁ’%lglleg%%gltsgalhn%ﬁoh& nﬁ%—?ﬁm J(ﬁ[%'&@ﬁyst]aﬁﬁe& froE'ARrg@A&g} 57, (500 MHz,

nd
30BCHEES2 (bt Q6366317 = 1393z, H1]i'tchIh":21678%7 (hghp = 8.0 Hz, 1H,
3456 74X dd, Jso = 8.0, Jos = 2.0 Hz, 1H, H6), 7.54 (d, Jrs = 2.0 Hz, 1H, H2), 9.92 (s,

1H, CHO); d¢ (125 MHz, CDCIs) 115.6 (t, J = 259 Hz), 117.1, 119.2, 123.1, 134.6,
142.9, 147.8, 190.9; vmax 1087, 1237, 1508, 1592, 1686, 2859, 3313 cm™".

(E)-2-[[3,4-Bis(difluoromethoxy)phenyl)- 1-oxo-2-propenylJlamino]benzoic acid

s 4
5
O

F2Hco:®/\)LN£©s
1 1
X H

F,HCO™ 27 ¢ COH

Piperidine (100 puL, 1.01 mmol) was added to a suspension of 3,4-
bis(difluoromethoxy)benzaldehyde (240 mg, 1.01 mmol) and 2-

[(carboxyacetyl)amino]benzoic acid (204 mg, 0.92 mmol) in toluene (5.0 mL). The
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5- Brono- 2-[ (car boxyacet yl ) am no] benzoic acid 4 Br ~
;(;:,5 HR2CLN 1 6 H CO2H 20 5-Bronpanthranilic acid

W@ 200307992 1. 4 nmol ) was added to a sol uti on of PCT/AU2008/001868

Meldrumis acid (0.24 g, 1.7 mmol) in toluene (5.0
m.). The reaction flask was fihtted with a Dean-Stark
appar atus and the suspension s heated to reflux for
3 h. The suspension was cooled, filtered, washed with

r - 2= .
| PRURE AR R Ty g ot g e for 30 i
oBtearee@dorayV@ thehotpdass & goand the2 feayhing 031spEBSIA) Wi filtered and

<@§%WT a%%udr% oot ﬁglﬁn s%?‘wl ?E%%olv%d %&\A%@H ggnLj and water (2

anh) sz the WIutlog)waslg(:lQl@eq with _’@0% amugous;m:@-d) '(hﬂ crslde Product was

1 oéleggg ;t%sfllggtlc({#éﬁ% %%'%%t%{&%l g&% 36 q/gv_?q‘eé"’ fi ?%rga ]a?T washed with

1watar tola‘tqu EEM?, 41t3gg|ﬂuglg>3@trmxy)phe3yj) 1-0x0-2- propenyl]ammo]benzow

(&q fagd r%gb??% ](99 d E&?urgéggﬁégﬁ%%herﬁé'z‘g@@l bin 100493 °C: 81 (400 MHz,

2DW8LRTH 6B ACY/=ALRO6GE, 081868 CHED)37A48Rt, Js F2HO=E30 Hz21H, H4),

GH;%'F {FaH gla,gﬂ-(,t EF§)07 3@ “ d' ;%‘?%ﬁ%c’%phf;)l?é’#d J =156 Hz,

was a
b1+$(@H¢q:luao¢rm6MxyA)sb=edzea¢ 6e§hiylnl,e1l-(2‘4® g8 (4. &% wd Mz, 1H, H2),

o0 L EEIRAXRCS! Yk 1 DRSO B 8o

Wa§ 05HZ,i 1+, ¢db)wi 1.36 6s, EDéiaNJ-éBt‘@r% dpsaildt 0O /dndc (EX Mzt BMSO-de)

FRlo.d%. Qrzs%%%‘ D1 ENE JLBEHON 1% HBST1508] 250 b01Id0, 1238,

resu suspensi on
V\ﬂ26h7 t GiuenB32.8, Tt'ﬁ@ Di 1383, d14rﬁ)|1|n14§69 t148a5 135 0l169e] HRMS (ESIT)

S e Rt Lot G TR M op e B a7 1913

ctdde 683 292 fadbsrcati.on and recrystallised from

Et O water and filtered to afford (E)-2-[[3,4 10

bi s(di fl uor onet hoxy) phenyl ) - 1- oxo- 2- propenyl ] am no] - 5-
bs-BravheaZ @marbcagacktkBBnafbenzodddd as a col ourl ess

crystalline solid; np 223-226 C, 5H (400 M+z, DMSO- d6)

6.96 (d, J = 15.6 Hz, 1H%H: BF726(tJ=73

Hz, 1 H OCHF2), 727 c 373 °>1 H, OCHF2),

7.38 (d, J5',6' = 2 767.61 (d, J = 15.6

Hz, 1 H CH=CHCO, 7 68 COZH

5-Bromoanthranilic acid (0.30 g, 1.4 mmol) was added to a solution of Meldrum’s acid
(0.24 g, 1.7 mmol) in toluene (5.0 mL). The reaction flask was fitted with a Dean-Stark
apparatus and the suspension was heated to reflux for 3 h. The suspension was
cooled, filtered, washed with toluene and dried. Crude 5-bromo-2-
[(carboxyacetyl)amino]benzoic acid (0.34 g, 81%) was obtained as a colourless solid;
mp 203-206 °C; &y (5600 MHz, DMSO-ds) 3.48 (s, 2H, CH,), 7.78 (d, J34 = 8.4 Hz, 1H,
H4), 8.04 (s, 1H, H6), 8.40 (d, Js4 = 8.4 Hz, 1H, H3), 11.20 (s, 1H, NH), 12.80 (br s, 1H,
CO,H); 8¢ (125 MHz, DMSO-d;) 44.7, 114.5, 119.4, 122.5, 133.1, 136.4, 139.4, 164.7,

167.8, 168.9; vmax 1224, 1373, 1520, 1683, 2985 cm™".

(E)-2-[[3,4-Bis(difluoromethoxy)phenyl)- 1-oxo-2-propenylJlamino]-5-bromobenzoic acid



(dd, J5',6' =8.0, J2',6 =1.6 Hz, 1 H He'), 7.78
(d, J2',6" =1.6 Hz, 1 H h2'), 7.80 (dd, J3, 4 = 15

WQ@209/026965 = 2.8 Hz, 1 H H4), 8.08 (d, J4,6 =PQr/83UM$/001868
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1 H H6), 855 (d, 33,4 =9.2H, 1H H3), 11.28 (s,

1 H NH); be (100 MHz, DNBC)dg} 116. 3 (t, J = 259 Hz),

116.5 (t, J = 259 Hz) 116. 57 119.3, 120.1, 120.8,

122.6, 123.5, 126.7, 132.7, 133.2, 136.4, 139.7,

139.8, 141.9, 142.8, 163.6, 168.0; HIQI\/S ESI -)

cal cul ated for C18HL12Br FANCG [ M H - 51, found

475.9752; Vmax 110% H%ng 15Ck 159 %73 1694,

3128 cm 1. 20

4 (D|f| uor onet hoxy) - 3- benza'l*demma MeO 3 2 CHO
4 | F2HCO 5 6 I\/EIFHW chlsorodi f | uoroacetate (1.4 ni,

|1
g,'pg@”ma po¥e BTk et O R = 'n&psgﬂmn of 34-
i tﬂs(@l‘ﬂﬁoréo]rfhéthﬂx)}d/)bteﬁhﬁder%@es(ﬂwm i Cmdmiﬂ]@l) fwatzemcdrﬁo%cﬂtﬂ)ammo]
or an Sus S| on, . \Wa 11U
b ndhearaic aﬁ'&ﬁm,@ “REPRT T deners Suplh qie i aslon flask was

cfatedi wiga @egarstark éﬂp@(ﬁtﬂ)@ﬁﬁd Wweatedvwasemot foF BO nsiat THatedtion was
ueous

t .
THER PhSetde nvato [ PR BJSHeaM QR as I GrRe 851 SERYSY Wih toluene
eThe pipgridmitda sk Y%asHidabskpat MeOH @ ML Vand water (2 mL) and the solution

8% a4ae0 SR D phi AL DR A Hag Sﬁﬁa@i'gﬁe@)@y ftration
(a\d Shkcr@XthiBded 6.flabh (tEtOH/Wwatéd Rmd 1 filtbre@CHi2) ,aﬁwa (E) -2-[[3,4-
f@&%&lﬂ&%%o@%h@%%%&g égrggeny ar@mofrg b%orho%er@oiqz amg (198 mg,

5%bés a7ooﬁﬁr|é§ls cre}gtaﬁine sofd; Gnﬂrlzzslzz?logﬂ& ﬁ% 9/242( ®MI0-d,) 6.96

H, (1“2 & N
—(dz% 15#1“2'5'2 L P%C’i%@) d; 261(’94’ %/3 74119, 0%’52)57 2{dpJg 73 Hz, 1H,
5OCHF2) 7.38 d J56 = 8.0 Hz, 1H, H5), 7.61 (d, J = 15.6 Hz 1H CH—CHCO) 7.68

di fl h - -9
r@ﬁe#ﬁﬁ%%rﬁ B o L ST S ORPIE I 85 &6 P, s =

21J7:! @izl@CNiS 1HGH 8’09an Hisre2 80H2 5 HYLH6)28.65 my3)4 Q9 Hz, 1H,
added to a i fluoronet hox

n@%a;&géﬁﬂy 3@93,@% 15@ Nz, éo(MSZOgrlsm§ aﬁdyz)59 Hz), 116.5 (t, J = 259
2H£)( 68,5 0r0e8; aby 1) &tm 8012266’121%(5 agé.d, 14207 523304 3@46139 7, 139.8,

i n_tol uene R) reaction flask wa -
zpt d192-8h 1938ea 5.0 TR ESI ) SCalculated for CisblisBrFNOs [M-H]
475.9751, found 475.9752; vmax 1102, 1152, 1509, 1595, 1673, 1694, 3128 cm™".

4-(Difluoromethoxy)-3-methoxybenzaldehyde
2

MeO_ 3 CHO

1

F,HCO™ N °
Methyl chlorodifluoroacetate (1.4 mL, 13 mmol) was added to a suspension of vanillin
(1.0 g, 6.6 mmol) and potassium carbonate (2.0 g, 14 mol) in DMF (10 mL). The
suspension was heated to 65-70 °C for 16 h and the suspension was diluted with
water. The aqueous phase was extracted with EtOAc and the combined organic
fractions were washed with saturated aqueous NaHCOj, water, brine, dried and
concentrated. The residue was purified by column chromatography, eluting with 10%

EtOAc/petrol to give 4-(difluoromethoxy)-3-methoxybenzaldehyde (0.54 g, 41%) as a
colourless oil; 84 (400 MHz, CDClj3) 3.95 (s, 3H, OCHs), 6.60 (t, J= 74 Hz, 1H, OCHF)),



10

15

20

25

30

10 Stark apparatus and heated to reflux for 30 mn.
The reaction was then cooled to rt and the resulting

waepersdon was filtered and washed with tol uePEI/ATZ®8/001868

pi peridiniumsalt was dissolved in MeOH (5 nlL) and
water (2 nmL) and the solution §vas acidified with 50%
aqueous AcOH. The crude produ% was col |l ected by
filtration and recrystallised from EtOH water,

T4 ;ségd ?ﬁ%aggbt ﬁ’?smf% ¥ Bs V@4, 6L, L 8. RTS OLD 0 Hz, 1H, HB), 7.50 (d, U =
(%lDﬂ-IZu(bHoH%), ﬁ%}ipﬂér@H@) Ded K@ WHar 6PEhy 662 HLY LR, J = 256

SR PP BB TR Bveo ab) 3. 90 (s

3H OCH3) 6.94 (d, J = 15.6 Hz, 1 H, CH=CHCO), 7.12

(fE EJ- 2]'_@37\/]%570')?? W@/flﬂ%{ W(%}/)pﬁénﬂiy 495(0 g gﬁyﬂiﬁﬁoﬁHg;g/C acid

732(dd J5',6 =8.0, J2',6 ;s 1 H H6'),

7.56 (d, 326:20HZJ[H h2®) (d,J:156
Hz, 1 H CH=CHCO, 2MeD-@ N 3% 6 = 8.0,
J3,5 = 1.5 Hz, 1 H H5), 4' , U3,4'=8.0, J3,5 =
1.5 Hz, 1 H H3), BHEb 1 H He),

1183 (s, 1H NH 213 60°br s, 1 H CO2H: be (125
MPiperidNS®.25 IS &.60 mndiPwds allddd tda sldperidrt of 4-(dHludbmethoxy)-3-

1@§fhgx3}tﬁﬁélgélh 933(065322342 68121 4én;d %%é@?bpxgizz %Emlrﬁgﬁzoic acid
(@32- g, 2@l ecitiadoluene @.8hﬂ|5)F2hB5e{a<MohﬂﬂasB%sOI8%'ﬂ with a Dean-
fzgtgg(d 36@@8%%?(@(\3&% to reﬁux for %gcr)mn lIEhe r’eactlon Wasotérllen cocﬁed to rt and

3thé Bosultthgy suspension dvadiflitetear aveivhshadowitz adlgketay d@e feridinium salt

#9%%051is%?e{ﬁg@goﬁogg}ngﬁé%@ﬁv‘git%’[@%Bﬁe_{n((g@%gso%i’on ik acidified with
A5 0% wouesmt RORM- $hé1)cdrd@x;yrbem avadetvndeted ByddirgtionZand recrystallised

C HEBDUP 01 BB 36 0P, WBh GVrIRLI AT (£)2-3methony-4-

a(CiEIUOI‘dn’id’[hd)@)p(h@nM)l oxameprsp@rnﬁamirmﬂbemaacham qd59 ang, 71%) as a

reflu for 1 nd thep_cQ cet at e der u

e SRR 509 driddzad (HebadtbolER: MSEGEa90 (5. 3.
e@t%@ﬁb@d (Wl yh 1@6)%@ ﬂf@Heembo)eﬂmr(tgam 125 f—IEaﬂJJ JOO8F,), 7.17 (t,
wer e washe The_pr od ct

AR %quﬁ'de’*“)r é@@d@d&’ﬁwre@dﬁ% 16% dﬁ di 13§ (8d.5). 0 T80, s =

(fpgtHz21 MNWb'OXN36 @, 0l § Ewor Hﬂe’rmmber@aqhd@hmd% K2 158 CIJ-I—CHCO)
&asayellochystalllne solid; 46- 47 C,
(Frthes THEL3Y-01 Jgo= (112 H3 LH. M), BP0 gm Jse:c%pea(sﬁ- 1.5 Hz, 1H,

H§)18(6€I dJss —8?0512|'|ZH gibb 1@@32()5 1+6 r@ﬁ) (18,60»1(brs %) Q:cbj:H) Sc (125
(MHZ glsg?dﬁ)@sd 3%3611. 4.5, @1@@ tqur,zser,g;) 1723§31gqi4 120.8, 121.4,
J@267—12&@ ’r321 1 1132I9h12>)409149)66 (ﬂ081 1F507CH@)37 1@@4(%3 (ESI)

, 'CDC13) 3, 113 4, 115. 8
_cagy,@tg@jor qjgl'j_15|§2Nq_52LM—i-|] 362 0835 found 362. 0839 Vmax 1032, 1260 1586,

1604, 1661, 2988, 3509 cm™".

3-(But-2-ynyloxy)-4-difluoromethoxybenzaldehyde

\/o 3 A_CHO

1
4
F,HCO™ N @

But-2-ynyl bromide (0.29 mL, 3.4 mmol) was added to a suspension of 4-

difluoromethoxy-3-hydroxybenzaldehyde (0.43 g, 2.3 mmol) and potassium carbonate



10 134.4, 145.3, 149.7, 190.7; Vmax 1123, 1268, 1435,
1505, 1597, 1698, 2858 cm 1.

W@ E)098796%2 ( But - 2- ynyl oxy) - 4- di f | uor onet hoxy phePgI/AU2008001868
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openoic acid 01*1 3\ CO2H 4 F2HCO 5 6 A sol ution of
3-(but-2-yny|oxy)-4-dif|uorong%hoxybenzaldehyde (0.53
g, 2.2 mol) and 15 nalonic id (0.34 g, 3.3 mmol)

in a mxture of piperidine (0.2 nm.) and pyridine (5.0

me 1. @ﬁﬁﬁcﬁﬂnta‘& l]O%QI’Hg § ST'HJ §%%F585n ngs Iﬂei’;&?ﬂq?_ﬁﬂux for 16 h

xtu ‘e was coole to t an
Tarsl thendzonperdalest unges r@dme@cpr@asuw V\/ialtqrrvma addeghend the aqueous

;%H é%/%%l «%)Eﬁa%fie &/ﬁ@ﬁ@&? 'Qﬂe' Eorhbified Brg%'n}{:efractlons were washed with

ynyl ox
|W$t§bMn%tdf@ﬂyﬁm@nﬁﬂdthZNQﬂMGﬁ@rﬁed aeded reducsa pggsserErgroviding 3-

a@ggz.mgwﬁ emﬁ%@@liwgﬁ%laéwjﬁ (053 &Egng% sG c‘é‘%ﬁ% crystalline

4sc$a 100 4634 °Q. R (5BQ M2, COCH2) 866, 5/5 2.8,Hz) 3H, C26CHL)#,81 (0, J =

F%E@@%E%Gﬁ% £3 {fz 0?—18)1 C%EZ)MS% &J"SISCt'%z%Ha "14:%5), 7.50

adﬁJS-G =28.0, Hg = 20 Hz, HB)) £6)77 %23 (00426 F2.6 Hz, PHOHPZ 9.986 (8, 1H, CHO);

i 7 s g R 28

813414, 1853, 649.110047;(Vax 1123, 2266, HEIS, 150.5& 1697 189862858 cm™
122.0, 132.4, 141.2, 142.9, 25 148.6, 167.4; vmax
1011, 1113, 1267, 1516, 1629, 1686, 2578, 2924 cm1.

((E))-32(3E([93t~£§%nﬂw)M/ﬂwwbmambxﬁofﬁnﬁl) -B@repesvleaciphenyl ) -
1- oxo- 2- propenyl ] am go] -5- chloro-N -net hyl benzam de 0
3450 03 \ 26 QESgbék)ﬂ E2HCQ 5-6.4 O NHVe 30 A
suspensi on of (E)-3-(3-( 3 ﬂ4

i f1 uoronet hoxyphenyl) - 2 pr .‘,- . aci d WD 2009/ 079692
PCT/ AU2008/ 001868 40 ' g,51.1 nmol ) in CH2CA 2 (5

%PV&@ 1[%3% l%y;fny M%tﬂ}fl Chgogxlyg?]ez(apdgﬁmanln5€%82 2 mmol) and
SlhiaIDanaCai (.34 §0pB8.32mimofrinl at mextiselof giperidinag 02emby exdld pyridine (5.0

P b SR I AT ST ! it B A A R RS £351e to rt ang
I‘@Bi)dhﬁed vmtrpy ('] d—lOl._eTr(é%chdﬁip}odm‘SWasideldactem toy fibaticddari recrystallised
S’foorQ ageﬁ)ﬂ@ |I? %ﬁ) %lr\r/]ﬁ&%)-g: -Qgﬁtgzqifwlqr%?;- -Zglﬂf ugpc%?e%%&pgenyl) 2-propenoic

SAHP eSS Q) oM & hfdoﬁﬂlrléés ery&iaflige sblidt, mpezosedos ocr BH (500 MHz,
and stirred for 16 h and then acidified with 1 M HC

TRMSH e i B (k= d@Hz SH EcCét). ByBT (Al ¢ 742 bR, AdOCH2). 6.5 (d, J =
16.0 Hz, 1H, CH=CHCO,H), 7.13 (t, J = 72.0 Hz, 1H, CHF>), 7.19 (d, Js s = 8.0 Hz, 1H,

H5), 7.30 (dd, Jss = 8.0, o = 2.0 Hz, 1H, HB), 7.52 (d, Jos = 2.0 Hz, 1H, H2), 7.54 (d, J
= 16.0 Hz, 1H, CH=CHCO,H), 12.41 (br s, 1H, CO,H); 8¢ (125 MHz, DMSO-dj) 3.1,
56.8, 74.1, 84.1, 113.6, 116.4 (t, J = 256 Hz), 119.7, 120.6, 122.0, 132.4, 141.2, 142.9,
148.6, 167.4; vmax 1011, 1113, 1267, 1516, 1629, 1686, 2578, 2924 cm™.

(E)-2-[[3-(3-(But-2-ynyloxy)-4-difluoromethoxyphenyl)-1-oxo-2-propenyllamino]-5-
chloro-N-methylbenzamide

o 3 5.Cl
\/0 2.2 A Nz 5
4 1 H 1
F,HCO™ N2 ¢ O” “NHMe

A suspension of (E)-3-(3-(but-2-ynyloxy)-4-difluoromethoxyphenyl)-2-propenoic acid
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recrystallised fromacetonitrile providing
(BE)-2-[[3-(3-(but-2-ynyl oxy) - 4- net hoxyphenyl ) -

WA 20207%9Pr openyl ] am no] - 4- chl or o- N- net hyl benzBefi/d©2008/001868

(0.10 g, 20%9 as a colourless 10 crystalline solid; np
172-173 C; bH (500 Mz, DI\/SO%&) 1.83 (t, J = 2.5 Hz,
3H, C=CCH3), 2.77 (d, J Hz, 3H, NHCH3), 4.87

(9, J = 2.5 Hz, 2H, OCH2), 6.84 (d, J = 16.0 Hz, 1 H,

C@%‘?@O}_ﬂ %@&EHCH%& Z@L?m)% téélat(%_bdw %)alll Zhllagd%i’@ 38 mL, 6.8

err@I):ang ataptic II]_MIH 1 H{zpp) Tmewmloawa(srﬁtlrrgd{at r—tqjor 2 h|@'n91 the solvent

SW%éLé‘IqOVf‘&AJ dﬁé)ﬁe&é:’ég P %'%uregg(g: g@ SZﬁZghkglr%ﬁ e?élg@ﬁgs)w solid. A

gs@gionmf thedackHEHI)jde @11 sEnglsin pyiding3.0 bd-) (igsbaddes, to a cooled

6 4 13. 7 N/ —
%ﬁ}\?q_afzégﬂwi_lz%?— @8605@%9 B%géhz%méd;é é(il'dl % 3.5 m{%%?g, pyridine (2.0
120) &,0 °A.IhesbuspSBidh wdSFtired at 00 XBfor 1411W£rm&d18> 6 and stirred for 16
(E |
Sflort s VRS Bt S8 Pt Wos1cqlggind qyfiation and
Mﬁ@stal@@ﬂ) frotbadgtorii@eproviding d F)-2462 3- (B9 y mytexy )- 42ﬁ)ethoxyphenyl)
= %ﬁ%z- r%&ﬁé@nﬁﬁ%ﬁ@?%ﬁgtﬁngﬁg {n%%eﬁ ré;?& rb?'éb @Césda colourless
rgsthliisd doifd; lurms dﬁrm‘rm(go b&n Eioddky 0 OMID-4Y) 483 4t, 7 = 2.5 Hz, 3H,
. ' 7 5 .

et S T o e o NIy Yoy Bb ki DB ack) 6.84 (@, -
vvgasso HzD 1ReeHed | eoflzaﬂt arbd72t0| M, Ia?HI fcnﬂFz}67 e dThJ@6 = 8.0 Hz, 1H,
). S vone: des” ¢ Toctbd iy HFindh {mo?ﬂh N7 16, 7.53 (0, 4
reqswsmﬁth $§¢=cfm 3 hé{(%a gigWeHz, 1H, H6)e8 530d J3|5 = 2.0 Hz, 1H,
(Bt O s NAIE! LRV PRED Y, 2 PLRBEBRIS 451 263, s6.,
1fx22 1841 C115H 65@@ M—J.z Mgzyi&)zo&s 54722(1d 124} 57 112@6) 195.6, 127.6,

71?2154 (}32 Q(]:ngﬁ ’610,@ 141 1H 14@,@;21)63 57 1@@ 336—“%%8 Q;':§I 'calculated for

SCQHMCJFZN &l j7N7r|5Na] 7475708(921,. folrd 4Pt.88d4Z ,v,.1, *rh22 1260, 1505, 1596,
dd, J5,6 = 8.0, J2,6 = 2.0 Hz, 1 H,

H@ZO Y6623 2.6 = 2.0 Hz, 1 H, h2), 12.48 (br s, 1

H, = CO2H); be(125 MHz, DVBO-d6): 117.0 (t, J = 256

r@ 117.1 (t, J = 256 Hz), 120.7, 121.4, 121.5, WO
SDBSEHorETeRoDODE YOI BEWenaic agisy 2 133. 4, 142. 5,

142. 6, 143.5, 167.9; vmaX 1037, 1266, 1519, 1632,

1692, 2596, 2971 cm f2HC

CO,H

(E)-’2-[[3, 4 Bi s(difl uoromenyl )- 1

- 0X0- 2- propenyl ] am no]F=8Cehl of o- N -

A solution of 3,4-bis(difluoromethoxy)benzaldehyde (0.41 g, 1.7 mmol) and malonic
acid (0.27 g, 2.6 mmol) in a mixture of piperidine (0.2 mL) and pyridine (5.0 mL) was
heated to 120 °C and stirred for 16 h. The mixture was cooled to rt and acidified with 1
M HCI. The crude product was collected by filtration and recrystallised from EtOH to
give (E)-3,4-bis(difluoromethoxy)phenyl-2-propenoic acid (0.38 g, 79%) as a colourless
crystalline solid; mp 152-154 °C; &4 (500 MHz, DMSO-ds) 6.57 (d, J = 16.0 Hz, 1H,
CH=CHCO,H), 7.24 (t, J = 72.0 Hz, 1H, CHF,), 7.25 (t, J = 72.0 Hz, 1H, CHF,), 7.36
(d, Jss = 8.0 Hz, 1H, H5), 7.57 (d, J = 16.0 Hz, 1H, CH=CHCO_H), 7.63 (dd, J56 = 8.0,
Jrs = 2.0 Hz, 1H, H6), 7.72 (d, Jo6 = 2.0 Hz, 1H, H2), 12.48 (br s, 1H, CO,H); &¢ (125
MHz, DMSO-dg); 117.0 (t, J = 256 Hz), 117.1 (t, J = 256 Hz), 120.7, 121.4, 121.5,
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(0.10 g, 0.42 mol) in CH2CI 2 (5 nL) was treated with
oxal yl chloride (0.14 ni, 17 ) and catalytic DW

(1 drop). The sol ution was stl red at rt for 1 h and

the sol vent was 10 renpoved under reduced pressure to

i t I ello I

12’73%1(3&2304?844%#1““149 Cﬁéq?g%s J87%8 TaxWO%%b?%G '%%?2'1‘%\4,2’”1 692, 2596,
WY 1andéd to a cool ed sol ution of

2- am no- 5- chl or o- N- et hyl benzam de (0.12 g, 0.63 nmol)

in pyridine (2.0 mL) at 0 C  The suspensi on was

stB)12x[634-8is (@ l@romethbxy) phewmu)rie dxa-B8-prapeapifansin ek F-efdfo foe -

1 acidified wth 1 MHC . The precipitate
gem(@?ﬁ%%?@% by filtration and recr yst allised from 15

Et OH wat er pr ovi di ng cl
1- oxo- 2- propen
)0 ng, 43% as

yI]am no] 5 chl or®e
a pal e brown crystall|n 85.5-187.5 C, bH
(500 MHz, DWVBO d6) 24D SN NHCH3)

6.93 (d, J = 15.6 ,1I"iICH:CHCO) 7.26 (t, J =73

;R337U%E)ghsm§f'df'gb -3,4-Ad( d(fmoro%éﬂl&g‘?ﬁénylb ﬁope%"’%@sd (0.10 g, 0.42

_m@ot) |nJ§H2Q§2 qL)qufE trHéqtem Wlf.tBo§aIyI2(61Iopd§9 (1(51 my, 4. 76 mmol) and
@tﬁﬂzﬁz DMF H d@ﬁ@@kolu?or@@va@dﬁbrre&%tﬁrﬂ FoB1 5h aﬂ& tﬁe Solvent was
Jrgnpve.d gn@erl_quuc:ph prﬁggs)ure $ give maolq_phlmm a yglpvxggfoh(jSA solution

%%ﬂgh?—tbuh ’C;Tk%gdé 1382 MTH@I) H\%@dﬂﬁ) 2%?191@)9Wé51?dz(ged(7tb alcébZoEan solution of

1%2”‘6‘0 -ohjorp- N-mq;hgbern_zgmldp (01279,70. 65’15‘![“21) in pypidige (2.0 mL) at 0 °C.

calectiege ot e’ At et r ol P R B dr SR b g6 Pand ther

f@lﬁﬂ?dfl\&g\ OB4EC|. imerpradhstate Wﬁ@(ZO”eI&dEby fite8®n anegqorystalllsed from
) oxo gfe;l' c(vﬁln%g%l[zgg? 21?szﬁﬁuérbH}%fh%%Fﬁw%gEg&a?}:%c‘gp%]ammo]
2@0@0@7@@9@%@%8&@@1@6@3%)4%@ pale} brovrg cbysiEati@Osolid; mp
3185%5-187% 4 5!, (50 MHz, DMSO-ds) 2.81 (d, J = 4.5 Hz, 3H, NHCHs), 6.93 (d, J =
15.6 Hz, 1H, CH=CHCO), 7.26 (t, J = 73 Hz, 1H, OCHF,), 7.27 (t, J = 73 Hz, 1H,
OCHF,), 7.37 (d, Jss = 8.0 Hz, 1H, H5'), 7.57 (dd, Jss = 8.0, Uy = 1.6 Hz, 1H, HE'),
7.59 (d, J = 15.6 Hz, 1H, CH=CHCO), 7.66 (dd, Js4 = 8.5, Jus = 2.0 Hz, 1H, H4), 7.80
(M, 2H, H2', H6), 8.56 (d, Jss = 8.5 Hz, 1H, H3), 8.85 (m, 1H, NHCHa), 11.54 (s, 1H,
NH); 8¢ (125 MHz, DMSO-d;) 26.3, 116.3 (t, J = 259 Hz), 116.5 (t, J = 259 Hz), 119.9,
120.7, 122.5, 122.6, 123.5, 126.6, 126.7, 127.7, 131.4, 132.8, 137.7, 139.4, 141.9,
142.7, 163.3, 167.3: HRMS (ESI") calculated for CioHisCIFsN,O4 [M+Nal® 469.0549,
found 469.0549; viax 1052, 1267, 1508, 1633, 1684, 3303 cm".

(E)-2-[[3,4-Bis(difluoromethoxy)phenyl)-1-oxo-2-propenyllamino]-4-chloro-N-
methylbenzamide



F2HCO 5 6°' O NHWe A suspensi on of
(E) -3, 4-bis(difluoronethoxy)phenyl -2-propenoic acid

W@ 200207992 0. 42 nmmol ) in CH2C 2 (5 nL) was treeCEAUM0B/01868
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oxalyl chloride (0.14 nmL, 1.7 nmmol) and catalytic DW
(1 drop). The solution was stjpkred at rt for 1 h and
the solvent was 5 renpved und reduced pressure to
give the acid chloride as a yellow solid. A solution
of the acid chloride (0.42 mmol) in pyridine (2.0 nl)
was added to a cool ed sol ution of
2-am no- 4- chl oro- N-nethylbenzan1@e ¢
in pyridine (2.0 nmEHO . Jbe_ s
stirred at 0 Cfor 1 h, A nd stirred for
16 h and then acid r{ 5 . precipitate
was col |l ected by f|% ratlén and recrystal Tsed from 10

(S, S S TRiauemsioy henid opeenclo 29 (15 o 042
yhirehi InoQ‘(HzCBz éihlﬁd{)ONZN» treatieg | otin 2xatyldehlqras (§gl4 B11941.Agnmol) and
t ' soli.d; 91.¢5- :
Ceb DURDLETGE ™A 5egpbi sty J04 1 F g o Whent vas
g_egnpv@dj ynger:redqc@_d@rpgs,urqtq-givq}he@qq';@hlorw_eza]s Qtygllqu soli@d3A solution
;!_?fg%el ﬁjg ’chBEi"E%)((y% _nﬁﬁolg@: %Jigﬁfigo@:_) &a{%dc’ﬁ%oﬂfd solution of
(ﬁamﬂﬁi 4-6h|o:o 8-niethdberzamideH®. 1)2 g ]QSGW(T@Q)IXid pyddine 1506nL) at 0 °C.
;ﬁge %kspbaswgp Wag: s;n’re(; 6(3 éq%r‘ 1 5W%rmed2t05r’[ g&d sﬁrrxﬁﬁfohéSS h and then
Tadddifiddwithk) 2'V) BCL.Th2a. pﬁedﬂiitate’lwhls chiRcled . flivatiod and 3e&ystallised from
2ok gt Bt BB b o g

Hz-phlodl 8- n’iet(lylbenlzamlc%%ﬂ-lzﬁg 319) 2s 4 42O brdvl®D.cBystalline solid; mp

15919550 5500 Yo G o 03K 47 % Py il 94 . v =

cd.6 HAaterd G:=dmpco1Rbi BTl A4N304z, [1\|4+I\a]:HF§)69 2235&9./ = 73 Hz, 1H,

R a2 i T Y00 e P R A iy 4D bz, 1, )
57 g9 UhOXS’bﬂ!{zZalHdeh#@EIOb)Cf"@ (O&O: 4 #48.521HGC 6.5 |—$z 1%6) 7.77

th chI rodiflLuaroacetate (0.58
28 Yemi B8 TPl 8ot 38s to: 1R, T, 867 AT 25 e, 11
h ' 9)8%- & 4Hderm4gp>qykaer(aaﬂqiemuﬂeC(Q55@Hg DIASO- d?@ijBB 116.3 (t, J

5%&%?&5&‘&3?2&’95‘%&%&9& Pro. il da0f B, 2%, 1268

amb é,he2syg eeasnsmmm) zal|1l4u|t9ed4azvet m:-y\@tm? 8 qugsoyc‘alculated
se was_extract ed

ofP[; SrattsGIF AP BMENak r4@9\9§§ﬁ efQUWi‘ 14ﬁ9 95‘&@ r"a@@l:p3§qﬁé&s1260 1505,
1578, 1626, 3025, 3382 cm ™.

g, 0.63 mmol)
i on was

4-(Difluoromethoxy)-3,5-dimethoxybenzaldehyde

MeO_ 3 2. _CHO

1
4

F,HCO™ 3 °©
OMe

Methyl chlorodifluoroacetate (0.58 mL, 5.5 mmol) was added to a suspension of 4-
hydroxy-3,4-dimethoxybenzaldehyde (0.50 g, 2.7 mmol) and potassium carbonate
(0.76 g, 5.5 mol) in DMF (5.0 mL). The suspension was heated to 65—70 °C for 16 h
and the suspension was diluted with water. The agueous phase was extracted with

EtOAc and the combined organic fractions were washed with saturated aqueous
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WD 2009/ 079692 PCT/ AU2008/ 001868 43 NaHCO3, water,
brine, dried and concentrated. The crude product was

WO e@opsI6at | i sed from Et CAc/ petrol providi ng 4PCTAU2008/001868

i f1 uoronet hoxy) - 3, 5-di net hoxybenzal dehyde (0. 25 g,
399% as a col ourl ess crystallhge solid; nmp 113-115 C
bH (400 MHz, CDC13) 3.95 (s, H OCH3), 6.65 (t, J =
74 Hz, 1 H OCHF2), 7.15 (s, 2H, H2, H6), 9.91 (s, 1

H\Iagg@; ?ﬁep%élgéogn%% %9%3 rgt%g $he ch%‘fspro§%ci'\/€as( rtecrystallised

1099 EtQABMetrolcn@yviding 9% dlmgzsqm@tﬁpay) 3 5- dlmethoxybenzaldehyde (0.25 g,

(5Pl LAl L0 QORNDOXI. 3 9151 ARLRORIRASIY:, B9 a0s

W(DCI;’GHs) EBBIC0 J = A C2RHH, OE HRY), Pr.pér(s,ddbheH3, 1), §BY (s, 1H, CHO);

5 oI SEERnERS 1962, H1P RIE S SR 134l 83 60400-8: s 831,

npN481 109D, r880,)1680M609[ 283 brokyacet yl ) ami no] benzoi c

acid (233 ng, 1.05 mml) in toluene (5.0 nL). The

reaction flask was fitted with a Dean-Stark apparatus
afiEgl-2HpatdiftliotamethbXyes, 5-aimeBib xppirenylfHeoxoeptdpeny/fsasndibenoic acid
cooled to rt and the resulting suspen§|on was

filtered and washed with tol uene. The M. seri di ni um 15

salt was dissol ved IE‘A%E%_'ZM rrL) er (2 nmL) and

the solution was aci diTiHed Xyt fMious AcOH. The
crude product was col | ec
recrystal | i sed fronF#COT Wit &
(E) 2 [[4-(difluoronet hoxyQM8, 5-

2 R%I’I OXY@?O rf_yl )101m§1)§ Wasp;q%gg V\%{ %]rs@g)%qo qk?\ﬁcge}ﬁo {gjcfluaron}%hoxy) -3,5-
2d1r1}eﬂ1b5yt@nzblldeloytiié’,0 (206z mgDNISID- dGolB.a8d Z-HcarBblkyaCeliBaminolbenzoic
'_%CI(? iﬁ% %Mﬂ%l% t?ih(agle (éﬁ_lr%%:'l:h% Qm%cgicf)jn I)é]ikgw%g :ﬂ%ed with a
Jdedn-StadlbaiparatBs @ndHbeated it rdflox for B06Gtin( dhe deastidrbwés Hien cooled to
iﬁl)élhd g]rlz%g@gp]g ﬁgsp%n&gé\/\@s‘}%eref_eﬂ‘éd'vi/_%héd g\/ltg 'cjfjiane éfelplperldmlum
Bsclt wizs dissdiyed H3MeOHL(43B\L{ and ItdterNE) mL1L3nd the( solutldd, was acidified
(P20 ek ds Ry "4, 33> iy Wagpedfa oy hrdion ang
182rystallis&d .fldm E410H8/vat®5 add filtéred 12 aford 1E&E3-27][4-HERoAmMethoxy)-3,5-
e S 2 e SRR S 0T 2 g o oo
yellow crystalline solid; mp 211-215 °C; &4 (400 MHz, DMSO- ds) 3.87 (s, 6H, OCH,),
6.87 (t, J =75 Hz, 1H, OCHF3), 6.98 (d, J = 15.6 Hz, 1H, CH=CHCO), 7.17 (s, 2H, H2',
HB’), 7.18 (t, Jss5 = Jsp = 8.0 Hz, 1H, H5), 7.61 (d, J = 15.6 Hz, 1H, CH=CHCO), 7.62 (t,
Jsa = Jdas = 8.0 Hz, 1H, H4), 8.00 (d, Jsp = 8.0 Hz, 1H, HB), 8.61 (d, J34 = 8.0 Hz, 1H,
H3), 11.33 (s, 1H, NH), 13.60 (s, 1H, COzH); &¢c (100 MHz, DMSO-d;) 56.4, 105.5,
116.8 117.2 (t, J = 259 Hz), 120.4, 122.9, 123.1, 129.6, 131.1, 132.9, 134.0, 140.8,
141.1, 152.6, 163.7, 169.4; vmax 1153, 1113, 1224, 1506, 1593, 1694, 2602, 2946 cm™".

and

2-[(2-Carboxy-1-oxopropyl)amino]benzoic acid

0 3 5

HOZC% 2 6
N Ti

H
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O35 HRC N2~/ 6 H1 CO2H WD 2009/ 079692
PCT/ AU2008/ 001868 44 Anthranilic acid (1.00 g, 7.29

wonebp79s8s added to a solution of 2,2,5-tri metPgi/AL2B8/001868

di oxane-4, 6-dione (1.27 g, 8.02 mml) in toluene (10
m.). The reaction flask was fjjted wth a Dean-Stark
appar atus and the suspension s heated to reflux for
3 h. The suspension was cooled, filtered, washed with

thhtH%'ﬂcha{éam no(f% 7229[ %o@ﬁ@g%’iﬁ\égéd % a g(i%ﬂion of 2,2,5-trimethyl-1,3-

oxopro énzol ¢ acl
obiosneetit-diona (¢8F @ BI02g8msbIin wiuenp ( 1Q 500 T\Vlezreagmcﬂa@ts)/vas fitted

1) Seapr S pfodys it 7 3opdinty il el gt il s . The

(suspesiors wasJeoaded; fBteted, Jgashed Witlh telenel apd ¢iigyd, 27[(B§arboxy-1-

@ propVerpnd g 46 uogSTey ver boifipa &5, 2glfyges sotw: o

s(50Q Miiz, Cd$P,de1 B35 2d, (bF 7€, H2, 3r|=ﬂ Ql‘@m% 52 [sp J(=128N#Hz 1H, CH), 7.16

70 S g Bz ot du ad o8 i 2ER=ho REs s ioutd e, 7.08 (e

1587 8.0167:07 12553, 1594@) 24001, J?,8328 BrHizL.1H, H6), 11.36 (s, 1H, NH),

(bl o e eiomt o otosdve? il s, ..

3118.7, /126 ON 1222HCB 6 11H1 CORN .5, 18852, Hibpd i1dl Hev{871pL, 1251, 1587,

0 @ suspension of 3, 4-
b’.f’?%d? SR o cRl Xgl:%bzecﬁr}al dehyde (210 ng, 0.88 mmol)
and 2-[(2-carboxy- 1- oxopropyl)an1no]ben20|c acid (199

m\;%z g [[?\Z%Q}H?%@ﬂb OH%L%W@E Ioﬁ Lh -z;%gcr)-atﬁ’ Sjgérﬂ)gammo]benzom
haated to reflux for 30 mn. The 20 reaction was then
cooled to rt and the resulting suspensijon was filtered

and washed w th toluene. The pipgrigimm salt was

di ssol ved in MeCH ( Aard vvate 7 and the
solution was acidifi% 70y aqINSO cOH. The
crude product was col | et eg by fi I"fra@o and

recrystalllsed fronf?EiC@—llvvater and filtered to afford

(Plper|d|£<£ (87 puL, 0.88 mmol) was added to a suspension of 34-
bis(difluoromethoxy)benzaldehyde (210 mg, 0.88 mmol) and 2-[(2-carboxy-1-
oxopropyl)amino]benzoic acid (199 mg, 0.84 mmol) in toluene (5.0 mL). The reaction
flask was fitted with a Dean-Stark apparatus and heated to reflux for 30 min. The
reaction was then cooled to rt and the resulting suspension was filtered and washed
with toluene. The piperidinium salt was dissolved in MeOH (3 mL) and water (2 mL)
and the solution was acidified with 20% aqueous AcOH. The crude product was
collected by filtration and recrystallised from EtOH/water and filtered to afford ( E)-2-[[3-
(3,4-bis(difluoromethoxyl)phenyl-2-methyl-1-oxo-2-propenyl]laminolbenzoic  acid (130
mg, 37%) as a pale yellow crystalline solid; mp 151-153 °C; &y (500 MHz, DMSO-d;)
3.87 (d, J=1.5Hz, 3H, CH), 7.18 (t, Js5 = Jspg = 8.0 Hz, 1H, H5), 7.25 (1, J = 75 Hz,
1H, OCHF,), 7.26 (t, J = 75 Hz, 1H, OCHF,), 7.41-7.48 (m, 3H, H2', H5', HE’), 7.63 (1,
Jsa = Jys = 8.0 Hz, 1H, H4), 8.03 (d, Js5 = 8.0 Hz, 1H, HB), 8.66 (d, J54 = 8.0 Hz, 1H,
H3), 11.82 (s, 1H, NH), 13.72 (s, 1H, CO,H); &¢ (125 MHz, DMSO-d;) 13.9, 116.3 (t, J
= 259 Hz), 116.4 (t, J = 259 Hz), 119.8, 120.8, 121.9, 122.8, 127.5, 131.2, 132.5,
133.7, 133.8, 134.2, 141.1, 141.3, 141.4, 166.5, 169.8; vmax 1028, 1128, 1382, 1514,
1579, 1679, 3040 cm™.



(3, 4-bis(difluoromethoxyl)phenyl -2-net hyl - 1- oxo- 2- prop

enyl ] am no] benzoic acid (130 25 ng, 37% as a pale
wQ@g2000omeer ystal |l i ne solid; np 151-153 C, 5H ( 5POI/NB2008/001868

DMSO-d6) 3.87 (d, J = 1.5 Hz, 3H, CH3), 7.18 (t, J4,5

=J5,6 =8.0 H, 1 H, H5),7g€l( J =75 Hz, 1 H,

OCHF2), 7.26 (t, J = 75 Hz OCHFZ) 7.41-7.48 (m

3H, H2', H5', H6"), 7.63 (t, J3,4 =J4,5 =28.0 Hz, 1

H H4), 8.03 (d, J5,6 = 8.0 Hz, 1H, H6), 8.66 (d,

J3,4 =8.0 Hz, 1 H H3), 11.82 (s, 1 H NH, 13.72

( 6,941(dHJs COBH) HzbdH( 455 M (ddDVEO~d%Y, 43+ 9,2.0 8, BH(16'), 7.35 (d,

J,30-5 116.4 (t, J = 259 Hz), 119.8, 120.8,

Jﬁ 201 152)_'%2’7 5, 131.2, 132.5, 133.7, 133.8,

134.2, 141.1, 141.3, 141.4, 166.5, 169.8; Vmax 1028,

T 8%2%%”@%8’”%? %’é{ %Pegam'de

8.0 Hz, 1 H H5'), 7.19 (dd, J5',6'
2.0 Hz, 1 H He'), 7.35 (d, J2
\

h2'), 5 F,HCO 3!
. - bi s(omfl ng omet hoxyl ) phe
nyl)]-2-propenam derpgHc® 35 ¢ F2HCO 3' "\22 | / 6 N 1

F2HCO 4 16" H NH2 5 A suspen3| on of
(£) suspdndibrs (ofli (E)- lmmmtflhomydmp)dheaylm@rp@mﬁi@ a2 .16 g, 0.57

o@em05| At ) ey freted M@Wﬁﬁ dséc@[%abﬁrdg%ol) and

(catalytapDMFT(re dEch) UTh®Bolvasn Sidsr ste@daat it tfof arh nb ta@dolvent was
t he sol vent

e e Al P, v B asi Qe S TRI s 9. A solution
off thdraciachidriad (057 chend|)n @7H2mmh() mLN wabkl2dbed {old codled ¥élStion of o-

%degletag |8m%%om (# Lgé);gpl |rh8yr nq)r%/r4)_)r‘r1r|§telt8)”‘(55~I T suspension

SWSPENEION 0 AR 9rth' WaRfedto @ afd Eﬁ’r?edlfoF‘HGWaJn@qgeﬂ eiflified with 1 M
and stirred for 16 h and then acidified with HCI .

el pr Bes piRregieitatas wes | eellededy By | fitzationn B?Od\ﬂllfw ndE)-2-13.4-

(t@ d#lubr[ogne‘ihdk?% phenyl)-1-0xo0-2- propenyl]amlno] -5-chloro- N—methylbenzamlde (10
bi s(difluorone hoxy&ph nyl’) -1- oxo-2-prop en(\)/ am hoj - 5-
chbo?%) a6 abraw oesiading delid; 1 149944%6 &s(580 AP MSO- ds) On (500

cMst &) i fl; ;. bH 50 =
UL S T ML 2, L0 0B RGP s,
JUD5z- 156 H6).56.89-6.922(m, BHA, HAHOH= ceHc@) (125 (56 24 Mg, OF, OCHF)
H, - ) t i
263714 mf‘ﬁ»}z 16, %_If-&éf% 3(49&12% ?‘ﬁ@ﬂﬁ? 746}_%5% i), 7.52
ooy, . 4, GH=CHEOV 4% (3 101 ME): 3 25 e, DS £16.1, 1163,
Li18.3 2U)= 256 R, 116.4 (t, J = 259 Hz), 119.6, 121.1, 123.4, 123.7, 124.6, 125.8,
125.9, 133.3, 137.5, 141.4, 141.8, 142.4, 163.1: vmax 755, 1036, 1261, 1502, 1615,

1656, 3221, 3371 cm™.

3,4-Bis(difluoromethoxy)acetophenone
o)
F,HCO_3.A
) 1
F,HCO™ ¢ °
Methylmagnesium chloride (3 M in THF, 0.95 mL, 2.8 mmol) was added to a cooled
solution of 3,4-bis(difluoromethoxy)benzaldehyde (0.45 g, 1.9 mmol) in anhydrous THF

(30 mL) at 0 °C. The solution was stirred at 0 °C for 1 h, warmed to rt and stirred for

another 1 h. The solution was added to saturated aqueous NH,Cl and the aqueous



20 7.59 (m h3, H6', CHECHCO), 9.41 (s, 1H, NH); be
(125 MHz, DMBO-d6) 116.1, 116.3, 116.3 (t, J = 259

WOoH2009/029%82 4 (t, J = 259 Hz), 119.6, 121.1, 123Pd@1/AU2008/001868
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123.7, 124.6, 125.8, 125.9, 133.3, 137.5, 141.4,
141.8, 142.4, 163.1; Vmax 755461036, 1261, 1502, 1615,
1656, 3221, 3371 cm1l. 25

3, 4-Bi s(di fl uoronet hoxy) acet ophenone O F2HCO 3 2 )41

2&?@9 v?‘.el N@}t%{é@%}?%‘té’,&% C+He° 6r1qﬁn&§ manr& fTA_(IEIOHQ w%?e Washed with

was added to a coo sol
3wa1teb|tm(164 ﬁnlqobamﬁmomyglbénim @emomcqhol #8s glissplved in CH2Cl, (25

gnd EAasné%gr g'ég g}'é"':rd f@p ai 8 Qnr’ﬁ;oI% ng‘ae §&8th +I'IQ(quspensmn

vvas stlrred at dtor and st
f\Mas stﬂreaﬂrajtrht@r 16 manmﬂ@r%bihmugbrcm The dwedet @roduct Was purified by

B SHHOR LA AyREY HIE SuBoUBARIGANT A0 54

Tmé(dtflummmﬁé@wmampbemmtq 4hg. BEV agaseatbufiess oil; Oy (400 MHz,

oPOCk, YL 87 G RG SB6 (LD BT B Of LG v = 73 Hz. 1h
sPevEs), (B8, ghs &nﬁjOFb@Cw'O 83), @'802784rﬂ‘m|%|'| we4, el de 100 MHz,
T@?CE‘{@@%‘% @ (119s A Sl rﬁi)e%@k ej 82 @9) Hz?ﬂdmz 0, 126.9, 135.1,

ed t’hroug The cru
pl#1i.9,11d6.0014855; o/a;l,xlj@ﬁ8 c‘r?r@rﬂﬁ&ﬁgﬁé@ﬂm 686I2&2|1 nfgnvh th 10%
Et OAc/ petrol to give 3, 4-
bi s(di fl uoronmet hoxy) acet ophenone (0.41 g, 86% as a
c) ciyl/ 65{@,4eﬁ>i$(diflbbfoomxwﬂz7eny/m@m@ﬁoate58 (s, 3H,
CH3) , 6.58(t,J:73Hz o F2), 6.61 (t, J =73
Hz, 1 H  OCHF2), 7. 3% 8cH,tz, 1H H5),
7.80-7.84 (m 2H H2, *ﬁ. MHZ, CDCl3) 26. 40,
115.3 (t, J = 262 Hz) F%&? = 262 Hz), 121.1,
122.0, 126.9, 135.1, '10°141.%9, 146.0 195.6; Vmax

10s 6
S 0B 080 % oA i () M bypgnin o
s6CeFw N#2HEM049,52.6 rmmpktityanhpdrosp Abirotcinlat dheeuspension was
. 2 : t '
o R S 5y oo SR RRERSRohendh® 040
(‘bo@mnyl) inTarenydesig elirdi () wag wastaidded & ﬂme reactioprmig@reyiTie solution
: g | f t
?\g%gnrsef?i éﬂtlrft g& nﬁfo h %nén(ﬂgﬁ r%ﬁ&@g@%{t@ﬁ%&%‘% hﬂ%‘?”ﬂf&eaqueous
akhped was exfeactasawith GOAS, xwaﬂ’n@d wWitewsisir.ulrinen drlmgnd concentrated.
irr 0 6 d,gu d t 0
ZBHU% ocﬁﬁsid{"_ﬂé{judct f%/ag' plﬂlfi@ﬂ b9 86]&% cWo%tég%bHya Qgtlng with 5%
EtOAc/petrol to give (E)- ethyl 3 (3 4 -bis(difluoromethoxy)phenyl)-2-butenoate (0.36 g,
70%) as a colourless oil; &4 (400 MHz, CDCl3) 1.31 (t, J = 7.2 Hz, 3H, CHs), 2.54 (s,
3H, CHs), 4.21 (g, J = 7.2 Hz, 2H, CH,), 6.09 (m, 1H, C=CH), 6.54 (t, J = 73 Hz, 2H,
OCHF,), 7.25 (d, Jsg = 8.0 Hz, 1H, H5), 7.32-7.35 (m, 2H, H2, H6); &¢ (100 MHz,
CDCls) 14.3, 17.8, 60.1, 115.6 (t, J = 262 Hz), 115.7 (t, J = 262 Hz), 118.4, 120.7,
122.0, 124.6, 140.9, 142.0, 142.7, 152.7, 166.3; vmax 1036, 1379, 1508, 1709, 2987

cm™.

(E)-3-(3,4-Bis(difluoromethoxy)phenyl)-2-butenoic acid

F,HCO_3 A\ _CO,H
1
4
F,HCO™ N °
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phase was extracted with Et OAc, washed with water,
brine, dried and concentrated. 20 The crude product

wo®pmwedt i ed by col unm chromat ography, el uti nRCTATUR008061868

Et OAc/ petrol to give (E)-ethyl
3-(3,4-bis(difluoronethoxy) phgzyl ) - 2- but enocate (0. 36
g, 709% as a colourless oil; "bH (400 VHz, CDCl13) 1.31
(t, J =7.2 Hz, 3H CH3), 2.54 (s, 3H CH3), 4.21 (q,

i 3507 haGi%0 DD st Pt g o
TigimoREethaxy Hheny2-bgoalse (( 10G. Nry M) GDEIGH (20 TL) The
Vighop o9y dg P18 Ly o Sy Wb g

1r4=move thes RIOH. TiBba@ieovrwhad® 8es atified wiho8 M HEZheond 28iggeted with

o mdey iy GoRpie! FRTSRSRETENY 26697 F0RLG ! wes

PETyAtEiliees Mool §§8H/ waterAgueibud (£)-0-(Ridrimethprphenyl)-Rexsitenoic acid

Y AL Y e oo 2o

= i1 Enz,oaH(wsmbms The/ =sb5 (Hz, ditl, e i, ibr5ed, dt= 73 Hz, 2H,

f&Hi"’%n?v%”ﬁn B D el halEb e AR R 2 R 8y Tr2s

WD Bl 18RHCI 5.1t Jex8atized WWia ¢, 5= Em&z) WhsRet20nb t 122.1, 124.7,

Pl 2und®o oLy P Son PhbrRel IRIATRR CRoafTor

(E) 3-(3,4-d inethoxyphenyl)-2-butenoic acid (0.28 g,

O TR USRSV 3B
(g, J =1.5H, 1H CCH, 6.55 (t, Js¢= 73 Hz, 2H
OCHF2), 7.28 (d, J5,6 = 8.0 10, BBIN°7.36-7. 38 (m
oH, H2, H6): be (126Hddz,3 4 ). 48 2 115.6 (t, J
= 262 Hz), 115.7 (t,
124.7, 140.6, 142. 3,k
1254, 1621, 1692, 29%6 cm ¥,
(/E)sug drdsin( & (43)@ & 4jb|§{dﬁ%‘b%ﬁétﬁ%ﬁéﬂeﬁ%?@@%tﬁerﬂm@é&d 2(0@2 g, 0.41

teny am nol] benzoic acid
FpMe) i CHG. (5 |lg wesHtreated with oxaIyI chloride (0.14 mL, 1.6 mmol) and

catalytic DMF (1 drop). The solution was stirred at rt for 16 h and the solvent was

Y, NM7.71 120.9, 122.1,
6155. 7, 17@01'1| Vimax 1042,

removed under reduced pressure to give the acid chloride as a yellow solid. A solution
of the acid chloride (0.41 mmol) in pyridine (2.0 mL) was added to a cooled solution of
anthranilic acid (0.12 g, 0.63 mmol) in pyridine (1.0 mL) at 0 °C. The suspension was
stirred at 0 °C for 1 h, warmed to rt and stirred for 16 h and then acidified with 1 M HCI.
The precipitate was collected by filtration and recrystallised from EtOH/water providing
(E)-2-[[3-(3,4-bis(difluoromethoxyl)phenyl)-1-oxo-2-butenyllamino]benzoic acid (35 mg,
21%) as a pale brown crystalline solid; mp 170-173 °C; &4 (400 MHz, DMSO-d) 7.17
(t, Js4 = das = 8.0 Hz, 1H, H4), 7.25 (1, J = 74 Hz, 1H, OCHF,), 7.29 (t, J = 74 Hz, 1H,
OCHF,), 7.39 (d, Js¢ = 8.0 Hz, 1H, H5'), 7.54 (d, Js¢ = 8.0, 1H, H6’), 7.56 (s, 1H, H2'),
7.60 (t, Jss = Jsg = 8.0 Hz, 1H, H5), 7.98 (d, Js4 = 8.0 Hz, 1H, H3), 8.50 (d, Jss = 8.0
Hz, 1H, HB), 11.19 (s, 1H, NH); ¢ (100 MHz, DMSO-dg) 17.0, 116.4 (1, J = 258 Hz),
116.6 (t, J = 258 Hz), 117.2, 119.0, 120.4, 120.8, 121.7, 122.9, 124.4, 131.1, 133.9,
139.9, 140.6, 141.6, 142.1, 149.1, 164.3, 169.3; vmax 768, 1058, 1116, 1379, 1508,
1585, 1683, 3175 cm™".



15 A suspension of
(E)-3-(3, 4-bi s(difluoronethoxy)phenyl)-2-butenoic acid
W@ 200927992 0. 41 nmmol ) in CH2C 2 (5 nL) was treeCEAUM0BM01868
oxalyl chloride (0.14 nL, 1.6 nmol) and catalytic DW
(1 drop). The sol ution was st%éred at rt for 16 h and
the solvent was renoved under reduced pressure to
give the acid chloride as a yellow solid. A solution
C .
e A B R P e R TP YRl oo g construed
(@S. lipitajions. N@rlﬂmequwaierﬁyrahdim@if(czatl@wsnm)ayéue roaqg witheut departing

r .
Sﬁ’%ﬂan ?{bﬁ%%& §nd %%dpre cgﬂaé‘irwgrﬁt%é{:?gd?t %nd@gtﬁgqtrkﬁ?%h equivalent
meqdir@@mtpuar@p@'t oktisdonenéen.ed by filtration and
recrystallised from Et OH wat er providing
(E)-2-[[3-(3, 4-bi s(difl uoronet hoxyl)phenyl)-1-oxo-2-bu
t enyl ] am no] benzoic acid (35 ng, 21% as a pale brown
crystalline solid; np 170-173 C, bH (400 MHz, DMSO- d6)
7.17 25 (t, J3,4 =J4,5 =8.0 Hz, 1 H H4), 7.25 (t, J

=74 Hz, 1 H OCHF2), 7.29 (t, J = 74 Hz, 1 H,
OCHF2), 7.39 (d, J5',6' =8.0 Hz, 1 H, H5'), 7.54 (d,
J5',6° =8.0, 1 H He), 7.56 (s, 1 H H'), 7.60 (t,

J4,5 =J5,6 =8.0 Hz, 1 H H5), 7.98 (d, J3,4 =8.0
Hz, 1 H h3), 850 (d, J5,6 =80 Hz, 1H H6), 11.19
(s, 1H, NH); be (100 MHz, DVBSO-d6) 17.0, 116.4 (t, J =
258 Hz), 116.6 (t, J = 258 Hz), 117.2, 119.0, 120. 4,
120.8, 121.7, 122.9, 124.4, 131.1, 133.9, 30 139.9,
140.6, 141.6, 142.1, 149.1, 164.3, 169.3; Vmax 768,
1058, 1116, 1379, 1508, 1585, 1683, 3175 cm1l. WO
2009/ 079692 PCT/ AU2008/ 001868 48 The details of
specific enbodi nents described in this invention are
not to be construed as limtations. Various
equi val ents and nodi fications my be made w t hout
departing fromthe essence and scope of this
invention, and it is understood that such equival ent
enbodi ments are part of this invention. 5 WO

2009/ 079692 PCT/ AU2008/ 001868 49 dCdains: 1. A
compound of Formula (I) 5 Rlo) RLRE Om RI) n :R5
\' TN



78 R R4 Fornula (1) 10 or a pharnaceutically
acceptable salt or prodrug thereof, wherein: - T is a

waeglh®ebond, a doubl e bond or a triple bond;, PCRAD2(R2/001868
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25

R3, R4, and R5 are each independently selected from
the group consisting of: H, hglogen OH, NO2, CN,
NH2, optionally substituted Ci Cl2 al kyl, 15
optionally substituted C2-Cl2 al kenyl optionally
q@@ﬁ d.tuted C2-Cl2 al kynyl, optionally substituted

0 heteroal kyl, optlonally substituted C3-Cl12
cycl oal kyl , optionally substituted C3-Cl12
cycl oa t I substituted C2-Cl2
hgterdéggﬁééwk(P#OQggklgnally substituted C2-Cl12
het er ocycl oal kenyl, optionally substituted C6-C18
aryl, optionally substituted Cl- C18 heteroaryl,
optionally substituted Cl-Cl2 al kyl oxy, optionally 20
substituted C2-Cl12 al kenyl oxy, optionally substituted
C2-Cl12 al kynyl oxy, optionally substituted CL-Cl
het er oal kyl oxy, optionally substituted C3-Cl ng

cycl oal kyl oxy, optionally substituted C3

cycl oal kenyl oxy, &PtionalR% sub n "
het er ocycl oal kyl oqy, opt} onal | y||substi -Cl12
heterocyclqalkeny oplti onal | j -C18
aryl oxy, optihs tith yl oxy,
optionally subf g Cl-Cl2 25 al ' &5
SBH, SO02NR11R R11, SONR11R12, 1/,
COOH, COOR11 NR1REOR12, Ft§|R11000R12
NR11S02R12R3 3° NR11 R12, and acyl ;

provi ded that at Ileast one of Rl, R2, R3, R4, and RS
contains a hal ogga; WO 2009/ 079692 PCT/ AU2008/ 001868
50 - R6 and R7 are present when T is a single bond or
a doubl e bond but not when T is a triple bond, each
R6 and R7 bei ng independentgdymns@l( gct ed fromthe group
consisting of: H NO2, ON, optionally substituted
1-Cl12 al kyl, optionally substituted C2- Cl12 al kenyl,

Ot %tlabé%tﬁleg@édcéblﬁgle%%nQiLEro%lrdbytﬂ)é eof, Q\me'ré?ﬁ‘al ly

substitu et er oal opt i onal

l'y
subst i t Uiseusitge oond, c%qu@éﬂmn r@ﬁflplerb@nﬂ,y substit ut ed
C3-C12 peygkopbk kpaylng @pt r@né‘édhymﬁlé@ér{dehﬂ‘} %@Ie@%dcﬂ@m the group

het er ocycl oal kyl, ‘optional 'y substituted

heangistieg Ofo bl Kelpgen. &t.i B¥Qal CH, Nﬂ)&tqpﬁ'g'ﬁ@h( 8613@1‘89(1 C+-C12 alkyl,
abptonalBPitdnRkdd c34hs hikkk €EptionahP substituted C.-Cy» alkynyl, optionally

substituted C4-Cyo heteroalkyl, optionally substituted Cs;-Ci> cycloalkyl, optionally
substituted C;-Cy> cycloalkenyl, optionally substituted C,-Cs> heterocycloalkyl,
optionally substituted C,-C,, heterocycloalkenyl, optionally substituted Cs-Cis aryl,
optionally substituted C+-C4s heteroaryl, optionally substituted C,-C;, alkyloxy, optionally
substituted C,-Cy> alkenyloxy, optionally substituted C,-Ci, alkynyloxy, optionally
substituted C4-C1o heteroalkyloxy, optionally substituted Cs-C.. cycloalkyloxy, optionally
substituted C;-C4, cycloalkenyloxy, optionally substituted C,-C,, heterocycloalkyloxy,
optionally substituted C;-C;> heterocycloalkenyloxy, optionally substituted Cg-Cqg
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,
COOR'', CONR'R™, NR''COR™, NR''COOR'™, NR'SO.R'", NR''CONR™R®,
NR'R', and acyl; provided that at least one of R', R%, R° R? and R® contains a
halogen;
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heteroaryl, optionally substituted Cl1-Cl2 al kyl oxy,
optionally substituted C2-Cl2 al kenyl oxy, optionally

WGQapsHiTdem ed C2- C12 al kynyl oxy, optionally subBCT/AULE®E001868

1-Clo 10 heteroal kyl oxy, optionally substituted C3-Cl2
cycl oal kyl oxy, optionally subégi tuted C3-Cl12

cycl oal kenyl oxy, optionally substituted Cl-Cl2

het er ocycl oal kyl oxy, optionally substituted Cl-Cl2

het er ocy ‘Cérﬂf"hk%ﬁ ?Q@ﬁs\évggﬁ 'qulalsld'}@lec‘%@rg& ﬂtél&&ﬂ)lé:@?r%lgut not when

aryl oxy, —option stltute et er oar
opti$ @niple bgu@seaqmﬁedarmt B1 beirick indapentsntly SRmtedsmrH the group

SRS B BN B oP R T R S Betronf Sdosttuted Co-

NR: 1 8iemi2, ODMME.QOSF@SRJISC’ QE&;ClRlﬁIkyn&thDt@@?"y subggitutes  C4-Cyo
OAShSt
'fét&%ﬁﬁglf glghélh SEBQMHe& a F12 'cgcg%é?l(yl 'EJ{) ﬂwaiy Supstituted Cs-C1o

rote gr oup, optiona stitu
a¢)4¢go|alke0¥jt ppiemally sebgikuted lg&zéag betemagyclplleihpptionally substituted Cs-

ORL I HMRAbLE| é:%%%gl' Bﬁﬁo‘?}%u%ms@ﬂfie&bk@yéw %hbﬁﬁ“l?'s'tué?tieuéted Ci-Crs

suBstitute teroa opt onal subs _
dsteoaryR0 oplienasl kybpstituied | Gn@hd wllsmwt i wnoealllycasu@muted C2-Ci2

. t i t i .
AR SRS R Sl SESL WGt Gbfonaty swst .
H@&t@rpa@ylekmxpnwy Subgiitite &1:1Gy2 @wbgmytouv eaptiocdlyGugstituted Cs-C2
|oa|k@ﬂ5ﬂ i‘%él)ﬁ/ s usdiit et € 1o 61 &%?ﬁ@ﬁl%‘loxy, optionally

| S se rom the group consi $ting o
&D@Rntmtedc@mfb ReteroayciaalRenyIoxIR1 optiowally Reubstitutes 9@&@18 aryloxy,

tlongﬁp @tlﬁﬁg@ gfa fhklﬁgae{r\ﬂsyy %’ai‘%@niuu Slitu:ﬂlan @i - 8312 alkylamino,

13@112 Sﬂsk‘ylsozi‘ﬂwa ISQQRsub‘é@NR R @Ralﬁ@ﬁker@q)OH COOR'",
% “’#11* Ef*bgmr{]‘heéo@?@l@abb!ﬁ?' FF%GRQ&HW, NR''R™, and
roa y

stitut e 10 hete Kyl I ona
swtt ituted C3-Cl12 cycl oal kyl, optionally substituted

C3-C12, Iﬁ%‘éls@?c{%%r%m ti’%pg%{b?p?‘@ér{s‘f in§'4PSH | dN%gﬂ%é@gg‘gup optionally

het er ocycl oa |tute
rmbétitgteﬂ@o@zlaéwy|0pt|®mllmsub%m@ted )stfubélkem(h,t eliotalyGupstituted G-

aE Y| alk '6}51%%%&& %Hl!?sﬁ& a‘t@ c?ﬁ @té P@(&Ieréb%BMélg/naﬁstltuted Cs-Cro

optl ona |tute opt1l
sqm@talkwtwo@lycmb%wtuie%@ao&y cx@maﬁ@nm |qv>tlomlussuttajtuéeﬂ Ci-Ciz

%t&%éaﬂw)ﬁp%ﬂal %%étrﬁ?t@&l lds/ < %Pétbf&cgasaénfjdbtlonally substituted

het er yloxy, E/ i ona
cycFo@niyanshaptiony |S©hautut?dﬁjt%tsh¢tat0@dl|c3 C12

cycl oal #E,Q)éb%&éd fro‘ﬂpfh'e;q@u %Qﬁ%bF W %5%1'1 C%éNF{”F{12 COS R",

het eroc cl oa | oxy bst 't ut Cl2 35
heRer NBY &Y oéﬂ@@ﬁ‘yl ;oXy, opti onal |y subst i tuted C6-C18

opt i onatly° SubeeH et b LEh il RGP TLLIRRY oN. NH.
SM'NF@JWRﬁQbStM@@C@%QEGQZOpwnmgth@QS@%CwSﬁlkenyl optionally

%%%}ng@gﬁ% F%O&I@ ﬁl%%?iﬁﬁﬁgl %ﬂleteroalkyl optionally

mbsmmg cmptggllmz opgmllacwbstltuted Cs-Ci2 cycloalkenyl optionally
substituted C,-C,> heterocycloalkyl, optionally substituted C,-Ci, heterocycloalkenyl,

optionally substituted Ce-Cis aryl, optionally substituted C4-Cis heteroaryl, optionally
substituted C4-Ci2 alkyloxy, optionally substituted C,-Ci> alkenyloxy, optionally
substituted C,-C4, alkynyloxy, optionally substituted C;-Cio heteroalkyloxy, optionally
substituted C3-C4> cycloalkyloxy, optionally substituted Cs;-Ci> cycloalkenyloxy,
optionally substituted C;-Ci» heterocycloalkyloxy, optionally substituted C4-Ci»
heterocycloalkenyloxy, optionally substituted Cs-C1s aryloxy, optionally substituted C;-
Cis heteroaryloxy, optionally substituted C;-C1, alkylamino, SR, SOsH, SO,NR''R",



- each R11, R12 and R13 is independently selected from
the group consisting of H, optionally substituted

wa20207®bkyl , optionally substituted C2-Cl2 al R&FxU2008/001868
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optionally 5 substituted C2-Cl2 al kynyl, optionally
substituted 1-Cl0 heteroal kyl 5 optionally substituted
C3-C12 cycl oal kyl, optionally %ubst ituted C3-C12
cycl oal kenyl, optionally substit ut ed 1-C12

g410C bkl | i Iy 11 1112 11 12
heteroc}é‘ql\ggl ﬁen ?Qﬁ Ctls]@’(:){nal(‘?g substltut eg%gR&S NRTCOR™,
AN CORRI” m”s%?wauﬁwﬁ%ﬂ adNREIRC1@cheaybr oary| ;-

t 12 B t
g‘ ' i ageéc@ Iﬁgeg ?ﬁldqﬁ %}'mfdégéﬂgﬁhﬁ% 9%'%?" E@Fnz{h% dHU?p Bbnsisting of
tfheogmakh/ suortifused Rg-Cof atkyl, thlwallnmlbatltutadcﬁzs%mnyl, optionally
“suBstttufed! SCa(?12' %Fkglgﬁ (ﬁﬁlloﬁ&lwedsgfogﬂgﬂebh% 9 H%tgroalkyl, optionally

consi stin
asubsilitytedg &elcaclnalﬂyl vipdenlly substitsdast Chrfézcﬁydmlkem,, optionally

F%%bsﬁ“te agdc l‘e?bc§959R%e9ng& s'ﬂSst%t@i:Jbe?égsﬁe%ﬂfgﬁcloalkenyl,
rou nta ng at east one
hegtiogally sabelirwtea Ge-(Ga aryhlakd pplienally solpstittited ﬁgC@zt heteraaty!;

one hal e M saBeled (b L 3ol dOHBXAKY E3n 3, BhaY,

at | east one hal ogen atom oun acéord ng
cl ai m-2) isvenenteper semteldf&rn the skrpumynaﬁt@ngSZ 63 and 4 and 5;and

v For | & (T 7S idier Gpelen o R oubbonSARISE, 813, anos
each i ndependently selected fromt he gr ouio consi sting

: H’ . 1 2 3 4 5
Clibs 14 SOCEOT 5O P oy, i PR RIBhG LRl B ' ano P
Gsseifgtedlfnoahme :groupraonsisiBof G 9 C1ahy I IR @reurecaniaihing at least one
JSREGR, L 0 S IRl RIS A yhond Bseish 3« 0.
oalkmbxmgntamm at kPt oL Balogeroatomnd R20 is or contai ns
a hal ogen atom WD 2009/ 079692 PCT/ AU2008/ 001868 52

- gis an integer selected fromthe group consisting
0} 0, Acompo@d arcoglingsto claime®, whgreimihg Qs 12g|+m|oxygroup is of

Formula (11);

R14

/ \ R17R18)

R16

R15

(CR19R20)r—O—

Formula (I1)

wherein:
R™, R™, and R'® are each independently selected from the group consisting
of: H, halogen, OH, NO,, CN, NH,, optionally substituted C+-C;. alkyl, and
optionally substituted C,-C4, alkenyl;
R, R', R'™, and R* are each independently selected from the group
consisting of: H, halogen, OH, NO,, CN, and NH;;
at least one of R™, R™, R'®, R", R'®, R'™®, and R® is or contains a halogen

atom;
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- r is an integer selected fromthe group consisting
of 0, 1, 2, 3, 4, 5, 6, 7, 8 9, and 10. 5 4. A

w@rpomegk according to claim 3, wherein g and PCHAB2@®8/001868

and at least two of R14 R15 and R16 are a hal ogen. 5.

A conpound accordi ng to any ogg of clains 1 to 4,

wherein the halogen is 10 flUuorine. 6. A conpound

according to any one of claims 1 to 5, wherein at

| east one . , j r ou

o a2, g o Selectt i ind R EohSelrgr e 8 5, 4.5.0.7.8
wherein & ankdgtan®2 and R3 are the group -O CHF2. 8.

A conpou ' f ee 047

thorern T & EREEHPIckRa BetyBln EXTITRGLI 0P 2. 405, 6.7, 8
conpound 9a8e®dit@i ng to any one of clains 1 to 8,

wherein RO is selected from the group consisting of:

COOR11 and CONR11 R12 10. A conpound according to

ct-ai m A compevrd acrading & glaine 3e v heredimat dng gaeup anpikat least two of
cRPSkst L NOROI e SRdgePONH2I and CONHCH3. 11. A

conpound accordi ng o any one of clains 1 to 8,

wherein RO is NR' R12. 12. A conpound according to

ctaim [ ; : ; ; ;
o2 cor df g HSEAA dRedEingio M oo ainfs FARE Werein thg halogen s
fluotige. A conpound according to any one of clains 1 to

13, wherein R10 is halogen. 35 15. A conpound of

Formula (I111) WD 2009/ 079692 PCT/ AU2008/ 001868 53

FB.o) /ARTOREOWhaACRIdng to-any ®e & GMsF2teCD VineRein Bblagsl ene of R,

(Ihd, IFQE, R* and R®is the group —O-CHF..

7. A compound according to claim 6, wherein at least R? and R® are the group —O-
CHF..
8. A compound according to any one of claims 1 to 7, wherein T is a double bond

or a triple bond.

9. A compound according to any one of claims 1 to 8, wherein R® is selected from
the group consisting of: COOR™' and CONR'"'R2.

10. A compound according to claim 9, wherein R® is selected from the group
consisting of: COOH, CONH,, and CONHCHg.

11. A compound according to any one of claims 1 to 8, wherein R® is NR''R"2.

12. A compound according to claim 11, wherein R® is NH..

13. A compound according to any one of claims 1 to 12, wherein n is 1.

14. A compound according to any one of claims 1 to 13, wherein R'® is halogen.

15. A compound of Formula (IIl)



5 or a pharmaceutically acceptable salt or prodrug
thereof, wherein: Rl, R2, R4, and R5 are each

W0 pbepeneent |y sel ected fromthe group consi seCTgUH08/001868
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H, hal ogen, OH, NO2, ON, NH2, optionally substituted
1-C12 al kyl, optionally subsg%tuted C2-C12 al kenyl ,
optionally substituted C2-Cl2%al kynyl, optionally 10
substituted 01-01o heteroal kyl, optionally substituted
C3-012 cycl oal kyl, optionally substituted C3-012
cycl oal kenyl, optionally substituted C2-C12
heterocycl oal kyl, optionally substituted C2-C}y2 |
het er ocycl oal kenyl, optionally substituted 8 )
aryl, optionally SHbStltu gd 1-C18 heter
optlonally substltuted 1-C}2 al kyljpxy, opfionall

C2-Cl12 al kyry
het er oal kyl oxy,
cycl oal kyl oxy,
cycl oal kenyl oxy,
het er ocy )
het er ocycPoa kenylo Y, optlonally substituted CB C18
aryl oxy, optionallylsubstituted 01-018 heteroaryl oxy,
optional |y substituféd 01-012 al kyl ami no, SR11, SOBH,
SO2NR11R12, SO2R11, SONR11R12, SOR11, COR11, COOH, 20
COOR11, CONR11R12, NR11COR12, NR11000R12, NR11S02R12,
NR1I1CONR12R13, NR11 R12, #&eemaleylll) provi ded that at

| east one of R1, R2, R3, R4, and R5 contains a

hal ogen atom R6 and R7 are each independently

s@ acphtasm acewigaltyrrccgpteble sali s Prodruggtherfeof, wherelme, QN
optional Iy gu ighaut 5

substi t ut edﬁ tﬁiCng flﬁge% F‘Jez %%%led’e,ogﬂri]ﬁﬁnﬂ aslel| tsetdl Irﬁrt" tge grop
congieiing|oky hy Ihalogeni Skl ﬁQZ,sGHstNHaut@@oaal 1@ubstltuted C+-Cy2 alkyl,

oHBRAR LR PO BBt SRS CHIC AN} potionaly

saupstitutegh &:I @G2- f@lgowélﬂerQﬂE'?@@'UaISHWUtUt%t ofal lcycloalkyl opt|onaIIy
ét%%ﬁtbfe’dt gs % %@og‘lﬁérﬁf oc%ﬁbﬁé\l kesnu}SEtlt teAPtE 0('3%' IHéter%cycloalkyl

titut aryl’, |on stltu
hentienallyr pHbstigied Cﬁpﬁ@{gthﬁgogm@galm ggotlonally substituted Cs-Cys aryl,

P IOW %%Q% -C; ﬂel%%l'ézdﬁbﬁ% g%})gtateald(yé@émwoy optionally

tituted C2 oxy, optionall
smﬁtmetsﬂt é?d @2 -atkepylgxky eptienally eipstibirgl 1Ge-Gubalkynypxid optionally

Cgubgﬂ{g e@ﬁ?@%%b@%éﬂﬁﬂoxy BbtioPaR) !sl}bstlﬁu?ébsé' blg SH05RyIGH2 optionally

ti ona subst it ut ed

cwwatqaeﬁypwwcPoa&@nvlgmal cpryloa@ib!swhsutuw €1-Gzg heterocycloalkyloxy,
'"k%t%hé! “s'ueéﬂtﬁt 8063(01 %t&ﬂ&}él&%lk%\’\?l%h}t:d@%aﬁyl Shiiited Co-Cro

etero ycl oal égﬁ onal substituted Cb-Cl8
aarylpéyeyopmailbnwbﬁgytu b 1Q1utf@<ﬂer@4ryloms optier@llp apupstitkied Ci-Ciz

Bl aRRb] YFeUsOlH UsedvElnClAcahky | QNAOR SRER SR, COOH.
1R12 SONRLIRLY, “SORTT, OORLL,” COCH,
@@Qﬂﬂiﬁfz Nﬁﬁ@ﬂ&ﬁﬁli\m COOR‘Q NR''SO,R™, NR''CONR™R',

NR”R”, and acyl; provided that at least one of R', R?, R%, R* and R® contains a

halogen atom;

- R® and R’ are each independently selected from the group consisting of:
H, NO,, CN, optionally substituted C;-C4, alkyl, optionally substituted C,-C,, alkenyl,
optionally substituted C.-C, alkynyl, optionally substituted C+-C, heteroalkyl, optionally
substituted C;-C4» cycloalkyl, optionally substituted C;-C,, cycloalkenyl, optionally
substituted C,-C,> heterocycloalkyl, optionally substituted C,-Ci, heterocycloalkenyl,
optionally substituted Ce-Cis aryl, optionally substituted C4-Cis heteroaryl, optionally
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NR11COOR12, NR11SO2R12, NR11CONR12R13, NR11R12, and
acyl - R8is selected fromthe group consisting of: H,

W@ 200p7wd2Cct i Ng group, optionally 10 substit UPEHAU2008/001868

Cl- Cl2al kyl, optionally substituted C2-Cl2al kenyl,
optionally substituted C2- Clggl kynyl , optionally
substituted Cl- ClOheteroal kyl 7 "opti onal |y substituted
CS Cl2cycl oal kyl, optionally substituted

het or ocyg:%g#ée?%b)&? p%hﬁiﬂﬁ”b E&'ﬂﬂtéﬁ ggze-%iz_c%llg%gloxy, optionally

rmxbéhtgteﬁccaﬁhmhxnyloxwppptmmally pubsiiged tGuted heteroalkyloxy, optionally

%Jpg%@gegle?sogryIC%%Qﬂ%yoé%I%Etg : e Eres %/Cloalkenyloxy’

cepiionaltyi ngybsfitutedOMR1G1> GeMrRacycRatkyloxyd omhmqumbsututed Ci-Ciz

' f
w%ﬂgg%&ﬁ(@%% 5;%@5%?_&@3%%(1?@22: ﬁsérylgg{)qtplﬂoﬁéllg Substituted Ci-
Gl OBLErOAKIpKY, aptionalyasubptittess€i-Cut aleylaning1 SR Bl SONR''R™,
S5 oo OSSOt R GBI Bon PO Ay, '

stltute Cl-Clo heteroalk trona
SNBSEOQR' d\“@és@aﬁzd% cangy R d‘ﬂﬁ”BﬁaMWa@/ubst i tuted

C3- C12, ﬁéyﬁ Ic{%%r%m 1 er%AsYu ing'4psy | ﬁg&&%g%gup optionally

het er oc optio |tute
rmbéhtgtsayic@o@h%wylozatlor@;ﬂy |suh%tltwt9d tafé alkerwbd)p@enzdjyssubstltuted Co

byt P, st 61 UAI T gyanos .
Ebsquqajwédomn@tyzs@sm@md & 120y ploalseral | 9pt|0§1@H)81SUb$]ltlé@id C1-Ciz
%t&%gyﬁmydp%ﬁ(al %BBétﬁLPt@H % &Y Eéﬁek}c Elsgké(%ﬂ giagonally substituted

het er yl'oxy, op i ona stlt

cycC eatyk angeptionsty |subfsutut9d §url§esthetanwml C3-C12

cycl oal lgenyl i | Lf 2 112
heterocﬁl %a%gﬁt%igm’%gﬁ?oé{aﬁ‘?%@E‘E@’ﬁ ?ﬁ'tg -’C%%)NR RY, and
hRERSEYcl oal kenyl oxy, optl onal | y substituted C6- C18

ar y| oxypeqptLRERN!on? RSdrb 6k &8, ha Py /:\CN, NHz,
optionally substitute 1 Pam no,
SminRFallyRs2bstBERRIA; CS@UMlR@QOHaExlmDStItQJ@Rl@e C@O@Kenyl Optlona”y

TSRS I, SURICERE ooty otors

Reupstitrteg 53631R13$C|D§|k}’|n@@B@m&ﬂlénw@ﬁ’ﬂw%&sﬁzfqyglmatkh@yl optionally
ngi st i p I t

RS} RocRlon Pk BPRURIRY) X BURRY Lt oF pperocyocateny

ocmtlpoaih/l sb}bshm&m atyl.coptionalk ﬁybgtltuted)&rcbm@eteyoaryl optlonally

|
b 5 5 ol SR SO 4, s
CBM@WCC@@MK@‘WY'OXMpPPW Y pubgitget $HiGatheteraalkydixy, optionally
h& et FeYiCl@a?Eylc ?IQQWIS’Qal 'o%ﬁ cfh‘éﬁ?t ‘s&béttlﬁﬁecplCCbzg cycloalkenyloxy,

het erocycl oa i ona substitute
cmtlgm@h/r WUbSHH@dOF@ﬂ Qnalhleger@mb Ikylgrxwd optlonally substituted C4-Ci2

%t&%ﬁ{lﬁéa@l{&?w{( éﬂ.BHa@Q 9@ 478882 Q&y, 408419 &8 Ruted C.-
IS an’in er s ted from 8he
condietarparylosy, @ptionallyssubstituteedC4C+. ajlg/larmn@o Ous@sH, SONR''R™,
%@%ﬁg' ONE £122i SHAD, @HRMe BoBA, | 8J0KR! ICBNR'R™2, NR''COR™,
NR''COOR'2, NR''SO,R"2, NR''CONR"?R"®, NR''R"2, and acyl;

- each R", R and R™ is independently selected from the group consisting of
H, optionally substituted C;-Cizalkyl, optionally substituted C,-Ci.alkenyl, optionally
substituted C,-Cyoalkynyl, optionally substituted C;-Cyoheteroalkyl, optionally
substituted Cs;-Ci.cycloalkyl, optionally substituted C;-Cqcycloalkenyl, optionally
substituted C4-C,> heterocycloalkyl, optionally substituted C;-Ci, heterocycloalkenyl,

optionally substituted Cs-Cysaryl, and optionally substituted C+-Cigsheteroaryl; and



5 17. A conpound according to claim15, wherein R2 is
sel ected fromthe group consisting of: optionally

wGeapsnidem ed Cl- Cl2 al kyl oxy and optional |y subGI/AU108/€01868
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C2-C12  al kynyl oxy 18. A conpound according to any one
of clainms 15 to 17, wherein R% Is the group - 10

O CHF2. 19. A corrpound accord ?19 to any one of clains
15 to 18, wherein R4 is the group - O CHF2. 15 20. A

CoTPOU ST POk AR RE A3 10 25 nc .

accordl ng to any one of clains 15 to 17 and 19 to 20,

o1 orarPyPRlBRFP BRI WhpBit s aREsisph-ooRF:

optional l'y substituted C2-Cl2 al kynyl oxy. 22. A
Cﬂguggom%modéaas@% BYaifiNG, Wﬁel“e#r?ﬁnﬁ seRcled i Ma%roup

, erein I's seletted fromt group
cennsisting ofg opfonathysulstitited/C sGosikytoxy @ad @muqm.aﬂy amb@JntLtbeqzcz Ciz
R’Qﬁji onal Iy substituted C2-Cl12 al kynyl oxy. 25 23.
co%po nd according to any one of clains 15 to 19 and
21 to 222, wherein R5 is selected fromthe group

copnsi s 9 ' I ' 1 b

P! AR ALl A BRIELS b ol Gk group
Addtpound accordi ng to any one of claims 15 to 23,

wherein R6 and R7 are each independently sel ected

fromthe group consisting of: H and optionally

slfbst | A gemgourciaccoming teyany ops of paisesriolont®, abewiniRhig the group —
a1 pELe of clains 15 to 24, wherein R6 is CH3. 35 26.

A corrpound according to any one of clainms 15 to 25,

wherein R7 is CH3 WO 2009/ 079692 PCT/ AU2008/ 001868 56

A di | 5 _
7. 1, SRR e B s 5118 e
A€o claims 15 to 27, wherein RO is selected 5 from
the group consisting of: COOR' and CONRL1R12 29. A

conmpound according to claim 28, wherein RO is sel ected 1
f2lom tAeorpous acsordiastoiany ooe: of clamrs 1300NH2andaTfHto 20, wherein R

QF@IE%E@%%% ﬁ'g?r&\ﬁﬁe i nﬁ%ﬁﬁﬁﬁn%lyn&%sgtuwc 08¢ aMyloxy and

optionally substituted C,-C, alkynyloxy.

22. A compound according to any one of claims 15 to 18 and 20 to 21, wherein R*
is selected from the group consisting of: optionally substituted C,-C, alkyloxy and
optionally substituted C,-C;, alkynyloxy.

23. A compound according to any one of claims 15 to 19 and 21 to 222, wherein R®
is selected from the group consisting of: optionally substituted C,-C4, alkyloxy and
optionally substituted C,-C; alkynyloxy.

24. A compound according to any one of claims 15 to 23, wherein R® and R’ are
each independently selected from the group consisting of: H, and optionally substituted
C4-Cizalkyl.

25. A compound according to any one of claims 15 to 24, wherein R°® is CHs.

26. A compound according to any one of claims 15 to 25, wherein R” is CHs
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31. A conpound according to claim30, wherein RO is
NH2. 32. A conpound according to any one of clains 15

W@ 200307960herein R1IO is a hal ogen. 15 33. A coP@DALZD08/001868

according to claim32, wherein mis 1. 34. A conpound

of Formula (V) 20 F2HCO R1 R8 529 /" \' N\ F2HCO Rlol
Om R4 R5 Formula (V) 25 or g phar maceutically

acceptabl e salt or prodrug thereof, wherein: - Rl, R4,
and R5 are each independently selected fromthe group
consisting of: H halogen, OH NO2, ON, NH2,

oPt-i onALbYPeutssadcostingto@ny @DE oAtlkipns 15 9(R6, whardiyR® is H.
substituted C2-Cl12 al kenyl, optionally substituted

C2-Cl12 al kynyl, optionally substituted Cl-Cl

ha. er oAkLRWboUnshadcersing tp anyisseiof daises TBtoG72 wingrein R® is selected

T eTatPe R P &8 QMR any1” opti onal 1y

substituted C2-Cl12 heterocycl oal kyl, optionally

sti - r-Qe 0 9 j
HBot i R ot g B REK e BRIV fs sPtbleR Tt e e
hesngistieg 9f: COQIMG@NEY IapdSiPNHCHut ed C1- C12 al kyl oxy,
optionally substituted C2-Cl12 5 al kenyl oxy, optionally
substituted C2-Cl12 al kynyl oxy, optionally substituted
G30. C10A hempoundl aogptsing fosmy ionaf £y s tol 37 wberelBRUBNR''R'™.
cycl oal kyl oxy, optionally substituted C3-Cl2
cycl oal kenyl oxy, optionally substituted Cl-Cl2
hdt.er ob gempeundaasrigingtetalaim30, wherighsRi isiNfed C1- C12
het er ocycl oal kenyl oxy, optionally substituted C6-Cl8
aryl oxy, optionally substituted Cl-Cl18 10
h3g-er oAcgmpsynd anspidingatolany npof Fleimseth ©131CHperein R™ is a halogen.
al kyl am no, SR11, SO3H, SO2NR11R12, SO2R11,
SONR11R12, SOR11, COR11, COOH, COCOR11 CONR11R12,
Ni3L 1 CARFEMP ORI BORINT, toIgRIM SEe RhgreimMiRIs CONR12R13,
NR11R12, and acyl; provided that at |east one of RI,

R2, R3, R4, and R5 contains a hal ogen atom
34. A compound of Formula (V)

F,HCO R' Re R

N
-
|

\Z

Formula (V)

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

- R, R% and R® are each independently selected from the group consisting
of: H, halogen, OH, NO,, CN, NH,, optionally substituted C;-C,, alkyl,
optionally substituted C,-C;, alkenyl, optionally substituted C,-C;, alkynyl,
optionally substituted C;-Ci, heteroalkyl, optionally substituted Cs;-Ci»
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15 - R8 is selected fromthe group consisting of: H,
an N-protecting group, optionally substituted Cl-Cl12

wW@RkMyl796ept i onal | y substituted C2-Cl2 al kenyl , PCT/AU2008/001868

optionally substituted C2-Cl12 al kynyl, optionally
substituted Cl-Cl0 heteroal kXJ]’ optionally
substituted C3-Cl2 cycl oal kyl 7" optionally substituted
C3-C12 cycl oal kenyl, optionally substituted Cl-Cl12

het er ocy I i - OSE | Cl-.f :
het er ocygmg#%’n%t@n%yg ?Lgdnslghtiooga Bbg?t I&){CL({'%I%“&% Eﬁ%r”k}ls,u bstituted
and  opt Cortak Ineteyotystaatkyt, eeptionalgl gutralitded diyF- IRIeriogycloalkenyl,
CoR1 1R 5P RRRSHONY C.O8 iy, Bictany Sbfitdten 01.Ce heteroary.
group comslianaliyng sebstitred h&lgenalkgeky, NoRfio@Ny Igubstituted Co-Ci
opti onal | [ | ky |~ ' I : -
subst1 turtg Ity Sypsheidh (66, ARIARRE: bliionally subsituted
C2- C12 alk«fhyhetematkytonnl opfiosaltyssubstituied ©@iCerycloalkyloxy, optionally
het e oo Kibsudl 03 SISS) G CLRlt cc.
opt i onal hgtesagysloplkyiped ationally rsbetituiesic Codlk yieterocycloalkenyloxy,
opti onal | s Sty G2 OCV.&4: e : )
opt i onal Ioétl%r%ﬂgt ltsltu E#&@Q%GC-?CC%Wa%@flgy30%g%§?ggal%pbsmmed Cr-Cis
subst i t uher@rylons leptienadnr gubstisped oBalhy adtasmine,utsRi', SOsH,
Cl-C12 O3 Rona st i ed 2 11
opt i onal IGENRIBBE t NREGQRZ,CINR He@ORval RA'63@:R'*, NR"CONR™R™,
opti onal k11 sebst i e 1 m2 R3 Pt 5
opti onal Il\g/h slzﬁb’s?riqc% tatl:‘):zeldgrgg%&%l%agég'e%gi éﬁ%%éﬁxyﬁ R, R and R
opt i onal kgntenssthalegeacht@n- C12 het er ocycl oal kyl oxy,

optional Igg . [ -1 o . ) -

het er ocyc ngfiez%b?/ o;@)!—ﬁ g%t ggo# I Fc;/nsgs&ggtcl)ft th e%? &Qr&eé:tmg group,
aryl oxy, opprrainaubstityigdsti-Cut abkyCloptesallyeserstivigd Geyci2 alkenyl,

opti onal | ys ti QO9/ 2 i i -
ooT) ausoshi SRz subuESey OG0 %5@32'1 nSPigally - subgliyted  C1-Cro
SO2NR1 1 RbgterastipiR1 aptiogaiyrsutrtitite SO, cgeipalkyl, coimally substituted
COCOR11, ) - L i
NRL1CONREIN 30 RIS PR SRR EE o el POl optionaily
R13 is i mesiiguied G2 b@ﬂem@gal{enymqnﬂgn@wcwpstltuted Ce-Cisaryl, and
consi st i ; ; ropal tituted Cl1-C12

al kyl, o%g?fgﬁgY ?lf/%élﬂg% Fi gfge@jéf%@-g%&z al kenyl , o
opt i omal Ry isugsiedtedufrem e gropatipiaying BpQEpRl ] ¢ONR''R™, and
substi t upgdigGL- 010 heteroal kyl, optionally

substituted C3- Cl2cycl oal kyl, optionally substituted
C3- C12 &yciesalerieyom tetarovtonsistind of:in. irakege 10102, CN, NH,,

oo SOy PRSI pSPnl ) SMESHAGT AR, 0-.. akans
aryl, an@ptionally substituted Co-Cs> alkynyl, optionally substituted C4-Cyo
heteroalkyl, optionally substituted C;-C4, cycloalkyl, optionally substituted
Cs-Cyz cycloalkenyl, optionally substituted C»-C4. heterocycloalkyl, optionally
substituted C,-Ci> heterocycloalkenyl, optionally substituted Cs-Cis aryl,
optionally substituted C;-C4s heteroaryl, optionally substituted C;-Ci»
alkyloxy, optionally substituted C,-C, alkenyloxy, optionally substituted C.-
Ci2 alkynyloxy, optionally substituted C4-Cso heteroalkyloxy, optionally
substituted  C3-Cy»  cycloalkyloxy, optionally  substituted  Cs-Cy»
cycloalkenyloxy, optionally substituted C4-C;, heterocycloalkyloxy, optionally
substituted C4-Cy> heterocycloalkenyloxy, optionally substituted Cs-Cis
aryloxy, optionally substituted C+-Css heteroaryloxy, optionally substituted



10 optionally substituted Cl1-Cl8 heteroaryl; and - m
is an integer selected fromthe group consisting of O,

wW@2002/07%92 and 4. 35. A conpound accordi ng to cPEI/AU3WE/001868
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wherein Rl is the group -0-CHF2i R4 and R5 are H 15
36. A conpound according to cggi m 34, wherein R4 is
the group -0-CHF2i R1L and R5 are H 37. A conpound
according to claim 34, wherein R5 is the group

-0-CHF2i R} a r eal. CQIFp 11a i g 11
to any or?ghdf ggylg@sﬁgsﬁt’osgﬁﬁg%eﬁiﬁ nglgg H.% gg Pi , SOR,
conpound C&t'or dCRPH.0 BAPRNe BONR'RE MR'tGOBE, NR''COOR'™,

wherein 1 4 1 ofir Qmitde .consi sting

of : m@%a%%ﬁcdﬂ‘%i%@'ﬁﬁ AE{)% c@@%@%pléccordi ng to

cl ai m-39gaohBt'eRif aRd R'S issiatienandentfyr eptecterbirem dhggroup consisting of
consi sti - %My?é _Aan - )
corrpoundlp‘gc_? g?noil gg P_%t any dn%%# ;C’| lei s ”g}%tbéﬂtgtgé 92 Cre alkenyl
wher ei n RetioMAIINRBUbFItPed 42:CA @btypplungpri@edy disnistitged  C4-Co
claim41 j ' - / d L [ .
to any ong N Igl’gpﬁn%istb%g ﬁgé&\%&é&ﬁ@%{g ?@R)glgﬁ)}jélﬂgtltut.ed Cs
hal ogen. Ci3syddalkenyt crppiondlly sulstiutich 1o Geterenysalkyl, optionally

sher o1 g Sudeq YOZORILATOROMLGT BHEORTLORIARE: B, ary, anc

45. A conpound sel ec m t nsisting o
O F2HCOoRtiorrRUHEDSHILBER Ei-O1d hexerofyHBAIN H CO2H 5 X =

G, Br. Qs diedid i hd hiPEBnRthg of 0, 1, 2, 3, and 4.

35. A compound according to claim 34, wherein R’ is the group —O-CHF,, R* and
R°are H.

36. A compound according to claim 34, wherein R* is the group —O-CHF,, R" and
R°are H.

37. A compound according to claim 34, wherein R® is the group —O-CHF,, R" and
R*are H.

38. A compound according to any one of claims 34 to 37, wherein R®is H.

39. A compound according to any one of claims 34 to 38, wherein R® is selected
from the group consisting of: COOR'" and CONR''R"2.

40. A compound according to claim 39, wherein R® is selected from the group
consisting of: COOH, CONH,, and CONHCHg.

41. A compound according to any one of claims 34 to 38, wherein R® is NR"'R"2.
42. A compound according to claim 41, wherein R® is NH..
43. A compound according to any one of claims 34 to 42, wherein R'® is a halogen.

44, A compound according to claim 43, wherein m is 1.



F2ZHCO\ H CO2H / F2HCO O\ F2HCO N jP F2HCO H CC2H
OCHF2 OCHF2 0\ F2HCO\ N/ F2HCO | / H CO2H O\
WO2HOO96IN | / 10 F2HCO / OCHF2 H CO2H O CHIEIMAB2148)1868
)~,~ H CO2H WO 2009/ 079692 PCT/ AU2008/ 001868 60 0 ClI
F2ZHCO\ N/ F2HCO / H CONHwe a / O\ \ Ng F2HCO

/| HCONHMe O F2HCO N/ F2 / HCO2H 0 CH3O N

CO2H F2HCO H/ OCH3 0 Br

45. A compound selected from the group consisting of:

0
FZHCOD/\)‘\H
F,HCO COH
X
O X
FgHCOD/\)\H ~
F,HCO COH
5 X =Cl, Br

0O
FZHCOWN
H
F,HCO CONH,
O
P N
F,HCO H COH
2
F,HCO
e
X N
I;/\)‘\H

F,HCO

F,HCO COH
OCHF,
OCHF, O

F,HCO N

F,HCO COH

0

FZHCOD(\)LNQ

10 F,HCO OCHF, " con
0

CH30:©/\)‘\NQ

F,HCO " cor



F2ZHCO\ N J:: F2HCO Il / HC®2H 5 C O F2HCO N

F2HCO H CONHMe O F2HCO N/  F2HCO )(:~\ H NH2 and O
WO2HOO96IN F2HCO H CO2H 10 or a phar maceut i cBCT/%U02008/001868

acceptable salt or prodrug thereof. 46. A nmethod for

preparing a conpound of any o§§ of claims 1 to 45, the

nmet hod including reacting a npound of fornmula WO

2009/ 079692 PCT/ AU2008/ 001868 61 R1) OO/ m HO N

R9) R$ with a conmpound of formula RLH ~-R2 ~ O R3

"R5 5 R4 under conditions to prioduge ¥ conpound of

formula RL O Rl) F,HCO N N

H ConHMe

F,HCO
Cl

\/ 0]
A
Ow N
F,HCO CONHMe

o)
FZHCOWN
H

F,HCO COH
0
CH30 W
H

F,HCO COH

OCHs

B

o r
FgHCOWN
H

5 F,HCO COH

o]

0
FgHCO:O/\)LN
H

NHM

F,HCO CONHMe
o)
FZHCOD/\)‘\N
H

NH
F,HCO ? and

O
FZHCOD/MH
F,HCO COH

10  or a pharmaceutically acceptable salt or prodrug thereof.

46. A method for preparing a compound of any one of claims 1 to 45, the method

including reacting a compound of formula



m R NR R n R3R5S R4 10 47. A nethod for

preparing a conmpound of any one of clains 1 to 45, the
woreaohom®e9: ncl udi ng reacting a conpound of for nPCHARI00R601868

OR X=d4d, Br RT x RBR5 R4 15 WO 2009/ 079692

PCT/ AU2008/ 001868 62 w th a,conmpound of formula Rl

HNRO R$ n 5 under conditigﬁs to produce a conpound

of formula RI)RL R R4 48. A nethod for preparing a

conmpound of any one of clains 1 to 45, and , 10

substantially as herei nbefore descri bed f% reference

to any one or nore of th% exappl es. | m

HO N
L,
with a compound of formula
R’ i
RZ
O
RS RS
5 R*

under conditions to produce a compound of formula

)
R AN N/@
Ay

n
R3 R®
R4
10
47. A method for preparing a compound of any one of claims 1 to 45, the method

including reacting a compound of formula

R’ R® 0
2 —
R N X =Cl, Br
X
R7
R3 R
R4

15



WO 2009/079692 PCT/AU2008/001868

62

with a compound of formula

5 under conditions to produce a compound of formula

]
L ”).

R3 RS
R4
48. A method for preparing a compound of any one of claims 1 to 45, and

10  substantially as hereinbefore described with reference to any one or more of the

examples.

15



