WD 2012/ 097427PCT/ CA2011/ 001179 COVMPOUNDS AND COWPCSI TI ONS FOR THE
TREATMENT OF CANCER FI ELD OF INVENTION [1] The present invention rel ates
to the fiwbaomfoomadi ci ne. More particularly, the inventipomagaabaiesi7ho
conpounds, pharmaceutical conpositions and uses thereof for the treatnent
of cancers. BACKGROUND OF I NVENTION [2] Cancer refers to nore than one
hundred clinically distinct forns of the di sease. Al npost every tissue of

t he body can giv i t i ypes of
cancer. c;ance%Q'@P{?hE'ﬁéchﬁ.a@‘g@59\}?@9@%‘8@&%&@@? hﬁ%ﬂ- @E?ﬁ%&ch can
invade the tissue of origin or spread to other sites. In fact, the
seriousness_of a particular cancer, or the degree of malignancy, is based
upon ﬂﬁh‘lﬁfew@ﬁpﬁof cancer cells for invasion and the ability to spread.
That is, various human cancers (e.g., carcinonmas) differ appreciably as to

their OGJH' ity tyheSpresant |f'1%9ﬂ"bﬁ r@l”ate@atbythélffeﬁi of mietiche. Mudle pattizakadlg, the invention
throughout t he body. I ndeed, is the process of t net astasi s which i

is
det r i TRiBtRSAP COBPPY %9?%?“%' tqr@p%weéenﬁaﬁrett‘@feo}g%megté%ﬁtméahdﬁé%‘vé a
primary tunor, but a cancer that has netastasized often reaches too many

pl acegA@Rpr@jmdemvg}jﬂgN cure. To successfully netastasize, cancer cells
nmust detach tromtinelir orirginal |location, invade a bl ood or Iyrrphati C
vessel , travel in the C|rculat|ontoaneWS|te é‘l P}KS unor .

[3] TI82L wel ve GRCSF refaiscternorgrthan, ppe hypdred inigally ?tlﬁ‘ﬁb °"(‘:‘6I° fhe gigpase. Almost

bl addgfery AEREHIUEK I BOGS dak GO ABe té’%@ﬁdéﬂ%nd@n@é‘@émev&i 9!&%’ seVefal K?;b’@saof cancer.
ovarian,  and pancreatic cancers. Often, cance nmore or

ef f ecEanasr s ¢hasagterizedibyrancaraeBAlcrawbLAfi C@"%aybﬁh §ap én\@ee st Eﬁﬁue&f odginer spread
Cyt Ot @XiifiedLitddS I falép"tﬁ %Em (RREEDP LS RRRY I CaREENbE tr%uéég?ée of %Irbh\éhc?alsolﬁased
limtations. irst ermt erapeuti c agents are not SpECI OI‘ cancer

cel | summdtmamr'opemﬂlfardfyca@tsemp@jh feodresionhang theeabiliyite ap@eadorTrrat i, aﬁneusy human
di vi d#é}%efse(lt Ogs a‘cr‘gﬁ?rﬂgs) Hidad Cdré@a ngs ﬁﬂ?e%?ﬂht#'?&s QG‘?rrorrF‘f% JJ ‘BP umor
resi stance her‘apeut i ereby providing no rt ene

to t handmetastasize Sorosglupre rtttel lquyotrideed tlt nemmmcematmon oetaltasis vrdwéhls detrlmental

d h
chemotr P et of S faet ARt St REREE DA B bl g papcer that has

sur gemgtastasiredtdfien raachesnou rmnrtyeplams toHoenemitea surtgivas eurer éatsmec&%MV suethstagize,

el TSR T oo SR SR SERESE e b, PR o

met astigsesion tadinalvisis, argl dstablisied tyiot he ability to sel ectively deliver

radi ati on and penetrate cancer cells and inmunot herapy (e.g., use of

appro cyt oki i i_m et ween, effi

EoRl ol “Lor ¥t RFE bydtia pialor sefier Al BroRs rRetiab S rei el Plbeiaton-Hodgkin's
2012/ Q%MB%BCE%WGﬂérémﬂéwd@preomhnesomen umtepar&:‘reaiist canbters cOfgrp lcancdrs snay
i ncl ude t he use of {er n nase. i nhj bitor %not ?eg Fﬂil ve, and therefore

| oxi cba AT of ok SHigH Sl ahter, R SneTaeIPeu i p9ei b & Qo oeSIpTE o fas)

ef fi cRgWewstd ch@mtﬁera)ébut&ﬂdgmeuﬁérar@pmé rmhjcsﬁ mta‘t.bﬁermrss ummshdr@peimt: ea)gents
Therefore, a need still e for veI oun h a{?e efchac i
(e. g. g RECTiop cagTes g© & pardph e gty ﬂ?-as%re RREmAL Rl dviding
t oxi cdig. Secoridn@ith tmtanﬂrrtepeéte@ aBE eéncer lcéils Jetverd@rreserahce w/ar&maneraﬁelrtesﬁ@eats
the need for conpounds, rmaceutical conpositions and tr ed

for tHersyIpyiding ”Bfo'E’éﬁE@@PEf't AR PRUSHAISUPESTYRNHY Qs*rerttrretmﬂfrém%treﬁ/rt’?\r
appar péstigaid ® s@eMnef lirhitfiold FRbSsEAr 8y thel Qi eﬁcmﬁbtﬂeeséutmt égélhtsﬂfAI{ehﬁatrve
i nventi on herein. BRI EF SUWARY OF THE | NVENT| ON

i nvenwelsstudiedafeaiment entions g SHrgEBmpRAIRNAD %ﬂ?d'"?fﬁh’i%%‘tr?% diowewer etarser Beatpeats

treat gRAhad sé’rﬁfu&‘ﬁHﬁtaﬁ&&(&rpécraﬂﬁﬁ Inkishe RavAREed Q:thérh r“mtf%dfo'ir @xé?h@gdﬁfrger?rﬁlﬁfﬁrted
col orectal, kidney, nelanonma, non-Hodgkin's |ynpho | eukem a, ovari an,

pancr bwthecabiljly tpseamrictalydemous eﬁenwﬁreet@taseﬁe]adm%rstlrnut@r@y the a_ebtv toselepiively
' nveng%lg,g r&idtioRSaripéhetald 8shdeP celid 574 'irﬂrﬂHﬁ&HQrpa y(Bg2 L%Ebdf rdved ir]eﬁ) is

t her eo conprises admnistering to e subj ect ~of t her apeutica

ef f ectimijed byrﬂmhalaﬁceebe@wm ¢fficaaycandrtoxieityl. €oc thigpsaaen, rcétpﬁfesleh\teésdn@yerﬁber@aeaﬁc
1, Formula 1.1, Formula 1.2, Formula IA Fornula IB, Formula IC or Fornula
11, or a pharnaceutrcally acceptable salt thereof, as defined hereinafter.
[ 7] Particul ar aspects of the invention rel ates to the phar maceutical use
of conpounds according to Formula 1, Formula 1.1, Formula 1.2, Formula IA,
Formula 1B, Fornmula IC or Formul a II, as defined herein, and

phar maceutical ly acceptable salts thereof. The pharmaceutically acceptable
salt of the conpounds according to the invention is preferably a base
addition salt. The base addition salt conprises a nmetal counterion that is
preferably sodrun1 potassrun1 calcrun1 nagnesruntor Iithiunt In preferred
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conposition conprising a conpound represented by Fornula 1, Fornula 1.1,
Formula 1.2, Formula IA, Formula IB, Formula IC or Formula Il as defined
herei n, awoai1phanmaceuti cally acceptable carrier. Anot rer/qaantivooul7ar
exanple is an anticancer conposition conprising a conpound as defined in
Table 1, and nore preferably, an anticancer conposition conprising Conpound
1, I'l, XV, XVIlI and/or XIX. [009] Anot her aspect of the invention relates to

a pharmaceutical conposition conprising a conmpound represented by Fornul

| " FPRiAeshas fre HBRRMIPRIOY. heseoARRIPACIS, MebiARING Yse, ORBF Pd“fﬂ%eov‘ﬁlg-%?fﬁuﬁ‘gt
Il asefpfiidafd hBeREdle higtardduslihBroreOP Hiuge Festtaritll,| StRGGIbgaMEY aybrets &linhed
anti cancer agfnt may be decar bazi ne, doxorubicin, daupnoru

I Cl N, . .
cycl &Hirasy radixsty band genedhengpy (NG HanificAnk BYGeess edatel HE?'iegtr?’r?e[‘e?ﬂ i Rxistsfor

et opqRivEe feh hfd d GX ARICE tuhBX Slze maldrUprédd 8L hletast d
met hgﬁglx%%rﬁ@?gﬁc%b?f\ée?ﬁgﬁ?ba% i%, car bol|cj)l ati geor crﬁ%ranbuci Ie.as[aosgi)o]ag\

r el atheye sedvsed taxdniy éorriBe Heatptembel gaBeet reat i ng bl adder, breast, col orectal,
ki dney, mel anoma, non-Hodgkin's |ynphoma, | eukem a, ovarian, pancreatic,

pr Osﬂgb and/ orrydt ;ﬁ’ééé’ﬁ irfRRGSH addiessel WHB R0t BSthpoGRIRPphaThASe RREE] dHnficRitioRd

to t atient a therapeutically effective anmount of a pharmaceutical
conpaasidt treatmest desthedsd fdethe treatmant Ak canaarait Additiensb deatuiescel e wvartionowilk be
treat] t - Ktk hvdfiBAheakA C cancer in
a huﬁﬁgb%{iﬁgﬁta‘, re%%%‘;rf?@% ﬁlédgﬁg’m gté’e%r?r{rijgdet%g t g%gg{eﬂe\ﬁt a therapeutically
effective anount of a pharmaceutical conposition as defined herein.

[ 001 1BRYEE SUMMARYOCOFATRE INVENTION t 0 treat nent net hods wherein the conpounds
of the invention exhibits one or nore of the follow ng biol ogical

acti Vgahk€S i n ubj :- I L r ' 5 B AY SHdr&St for th
anderO0FF T ammac BT PE SN eSS RELER, BBlellor SRR i ca BISR Ml for the
| y mp htozapmest; of saiiond Gencary, matudingriot neidintitedtto bisfddiiK beesist, colarerialckidgey, melanoma,

[ £, i sh , L : i nhi bi t i
T ek e B B B el e B e SRBREL ' [C012) The

invention further relates to conpounds according to Formula 1, Formula 1.1,
For mujoa6]L. 2, FoA paitaulbAasgest ofitha invBptidrorefaiésatol dOmethoEdomtnéading Tanser de & isnbject in

h [ h ticall t ab I h : act |

o t ectiegal el Serrareay el BARF LErR el 4E eapARcAEBNRE el ¥ o

i n sudybstituted bMOIESE Feomtgorind arepesskestedf byt frermuls elntAoomulai 1.1, Bernapgpdr2e rifortnalaalA,
ki lled_i h t f t fol | ow i pti | ai d .

Genor TSR 1nEORUNEI 0" GOt 3F G A STBCH CAITAY) o0 po g el B ERelCR TR

OF THherEnek#ES [ 0014] Figure 1 is a bar graph showing the effects of

Conpound XVI1 on |L-12 production in vitro (RAW 264 cells) under

-inf t i nfl . diti . 015] Fi 2 h
Chowi MO7ET T ect SPatods Born B g ARG (et Tos Ahaitiisitcer enolo oo SRS
i N hus@drdiis B EdraulCle Fbembla 1.¥] Féréhula 1.2, Formula IA, Formula 1B, Formula IC or Formula I, as

defined herein, and pharmaceutically acceptable salts thereof. The pharmaceutically acceptable salt of

the compounds according to the invention is preferably a base addition salt. The base addition salt
comprises a metal counterion that is preferably sodium, potassium, calcium, magnesium or lithium. In

preferred embodiment, the preferred metal counterion is sodium.

[008] Another related aspect of the invention relates to pharmaceutical compositions
comprising compounds of Formula |, Formula 1.1, Formula 1.2, Formula IA, Formula IB, Formuia IC or
Formula Il as defined for use in treatment of cancer in a subject in need thereof, and to the use of a
compound represented by Formula |, Formula 1.1, Formula 1.2, Formula IA, Formula 1B, Formula I1C or
Formula 1l for treatment of cancer in a subject in need thereof, or for the manufacture of a medicament

for treatment of cancer in a subject in need thereof. One particular example is an anticancer
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[0016] Figure 3 is a |line graph show ng antitunor efficacy of sodium
decanoat e, doxorubicin and conbi nation thereof on B16F10 primary tunor in
m ce. [OOW@2bigure74 is a |ine graph show ng antitunor etCricacm/oi179
gentitabine with Conpound XV on orthotopic Panc02 pancreatic cancer in
mce. [0018]Figure 5 is a line graph showi ng the antitunor efficacy of oral
adm ni stration of Conpound XV and cycl ophospham de on DA-3 breast tunor in

mce. [0019]Figure 6 is a lin raph .shpow th ffect of _ora

. oS TPB SOBP e P o oLl s B et RLEDH LA, EOMTER L2 FoTia | 24 Fory 1A
( posifdriv@izCB) tHoAhllaal @ Fomiwa liuapdeff@lithereih) and @ phe@acé 0] &iagptable/ carsiea
i ne rawh showi ng antitunor efficacy of_ sodi um decanoate, dCorrBofun% X¥ 8]nd1
acet yMeihsr particylas gxamplads,eh PRICARLST GOMASSHIBN GPIMREFNY 8 FRBIPOHRC ff Hgfined in Table 1,
[ 0021l @Weg&efa%ly@ah iaﬁﬁ’c%ﬁ:é@éb@é&%ﬁoﬁ@:oﬁibﬁéih?‘ wempalihd €aIc XVOKVE @abMAXIX.
decanoat e, npound |, Conpound Il and acetylsalicylic acid (Aspirin TM on

P815 primary tupor in mce. r‘500_22] Fi lgure 9.is bar grapE shovm',n% .
ant i -8Phst asi AT APFOlF BEINFNR CHAlALS 2 RRATHIAGE YOS, PPTERPSONaeqraPrising a
(Aspi édnibolMl réfteSEh&d BY FBRAYa I WBnula. 11 FeemubA®2 3brh@aN A, Admiufa B, FaFma@aaghor
show ng anti-nmetastasic efficacy of Conpound XV and acetylsalicylic acid
(Aspi FeruiV asrefipad hprainePgt futiier camprigee @n 3rbganaeriagarievhare;tse anficaneey Aapt
show gy a3t 4d dapBzirel fdokGalich dRARbABIcHe B8 RphaRe batiiRg, BOSLIRATRINBRItIM]
thereof” on LL/2 primary tunor in mce. .

vincristine, bleomycin, etoposide, topotecan, irinotecan, taxotere, taxol, 5-fluorouracil, methotrexate,

gemcitabine, cisplatin, carboplatin or chlorambucil.

[0010] A related aspect concerns a method for treating bladder, breast, colorectal, kidney,
melanoma, non-Hodgkin's lymphoma, leukemia, ovarian, pancreatic, prostate and/or uterine cancer in
a human patient, comprising administering to the patient a therapeutically effective amount of a
pharmaceutical composition as defined herein. Another related aspect concerns a method for treating
breast, colorectal, leukemia, melanoma and/or pancreatic cancer in a human patient, comprising
administering to the patient a therapeutically effective amount of a pharmaceutical composition as

defined herein.

[0011] The invention also relates to treatment methods wherein the compounds of the invention
exhibits one or more of the following biological activities in a subject: stimulating and/or enhancing IL-12
production under inflammatory conditions; stimulating cytolytic activity of lymphocytes; stimulating
antitumor activity of NK cells; inducing regression of established tumors and/or of primary solid tumors;
inhibiting TGF-induced CTGF production; inhibiting CTGF-mediated activities.

[0012] The invention further relates to compounds according to Formula |, Formula 1.1, Formula
1.2, Formula |A, Formula IB, Formula IC or Formula Il as defined herein and pharmaceutically
acceptable salts thereof, as prophylactically effective and/or therapeutically effective agents against

various cancers in subjects.

[0013] Further aspects of the invention will be apparent to a person skilled in the art from the

following description, claims, and generalizations herein.



[0025] Figure 12 is a line graph show ng the antitunor efficacy of sodium

decanoate, 5-fluorouracil and conbination thereof on CT-26W primary tunor
in mce. woRoR20b242097427PCT/ CA2011/ 001179 [ 0026] Fi gur e P8Tic\2a11ltong9 gr aph
showi ng antitunor efficacy of Conpound XV, 5-fluorouracil and conbination
thereof on CT-26W primary tunor in mce. [0027]Figure 14 is a |ine graph
showi ng antitunor efficacy of sodi um decanoate, cycl ophospham de and

conbi natlon thereof on xenograft human prostate PC-3 tumor in mce.

[ 002 BRIEE DESGRIPTION OF JHE RIGHRES owi ng antitunor efficacy of oral

adm ni st rat I on of cycl ophospham de (positive control) and conbi nati on of

cycl q Dbﬂgpham Gagitd b |§%WBQU§|%pK\éh%ﬂnr?§e%9éff¥c¥s B BBMpBUAS DX&ICoi ¢ 32td1‘8@¢ﬁctlbﬁ
m ce. ! Eure 16 is a line graph show ng antitunor efficacy of sodium

decad@é(tt@( 4 aslls) ungder nedritflanupatery anddpitasmateneandities.i ¢ Panc02 cancer
in mce. [0030]Figure 17 is a |line graph showi ng antitunmor efficacy of

Compqep4is)XV! | guﬂ:nﬂ |@%eééf|g?§ﬂ)ﬂ Shibwifg ffebls (AU rhpdundM o hniiion & TERGNduced

tum)r in_mce. 031] Figure 18 is a bar graph show ng antimetastatic
ef fi CabgF @fodeﬁwblurmrmmmesmelah@eébym wiPi cylic acid (Aspirin TM on P815

| iver metastasis in mce. [0032]Figure 19 is a line graph show ng antitunor

ef fi qog¥ye)of SOqflﬂméjg(?@QQﬁEegrapﬁpBﬁmﬁﬁmn%%rmb BF 508U NRIERat8 N MBS Kcin
pancreatlc M aPaCa-2 tunor in mce
and combination thereof on B16F10 prlmary tumor in mice.

[0017] Figure 4 is a line graph showing antitumor efficacy of gemcitabine with Compound XV

on orthotopic Panc02 pancreatic cancer in mice.

[0018] Figure 5 is a line graph showing the antitumor efficacy of oral administration of
Compound XV and cyclophosphamide on DA-3 breast tumor in mice.

[0019] Figure 6 is a line graph showing the effect of oral administration of sodium decanoate

and acetylsalicylic acid (Aspirin™) (positive control) on primary tumor P815 celis in mice.

[0020] ' Figure 7 is a line graph showing antitumor efficacy of sodium decanoate, Compound XV

and acetylsalicylic acid (Aspirin™) on P815 primary tumor in mice.

[0021] Figure 8 is a line graph showing antitumor efficacy of sodium decanoate, Compound |,
Compound Il and acetylsalicylic acid (Aspirin™) on P815 primary tumor in mice.

[0022] Figure 9 is a bar graph showing anti-metastasic efficacy of sodium decanoate and

acetylsalicylic acid (Aspirin™) on P815 primary tumor in mice.

[0023] Figure 10 is a bar graph showing anti-metastasic efficacy of Compound XV and

acetylsalicylic acid (Aspirin™) on P815 primary tumor in mice.

[0024] Figure 11 is a line graph showing antitumor efficacy of sodium decanoate, gemcitabine
and combination thereof on LL/2 primary tumor in mice.

[0025] Figure 12 is a line graph showing the antitumor efficacy of sodium decanoate,
S-fluorouracil and combination thereof on CT-26WT primary tumor in mice.
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[0033] Figure 20 is a bar graph show ng the effect of Conpound XVII on
E-cadherin in normal HK-2 cells and in TG~ p i nduced EMI cells.

[ 0034] Fi gwoeo2loore7a bar graph showi ng the effect of Compuundodxoiizen CTGF
in normal HK-2 cells and in TG~ p induced EMI cells. [0035]Figure 22 is a
bar graph showi ng the effect of Conpound XVII on collagen 1 in normal HK-2
cells and in TG--p induced EMI cells. [0036] Figure 23 is a bar graph

showi ng the effect of sodi um decanoate on CTG- and collagen 1 expression in

nor mPO2- 2 celfigueentd isi@ Iingmraph $hwua9e@nt|£|\molt%fﬁ¢@y[o®@9ﬂppumjxy S-flupreueacihand

graprbmgtegtﬁé?goﬁ; f CELeRIT m?gmo AicCTG- and col | agen 1 expression in
nor mal HK-2I cells ar?d In TG~ p 1 nduce rcIInEMT cells WO

2012/ 097427PCT/ CA2011/ 001179 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[003dP§38 presdrigues st4 dsed dogmpeignts sbewirgr aolitampr  #ffieanyl @f 1sadiurrodacaneate,

1.2, C!:yelroEHé%hE@h & ﬂo‘@b’n@oﬂﬁonﬁ%r%lo% Qeﬁo@r’%ﬁ Hﬁﬂ‘f r@stgt{s PR t&rﬂ%ﬂ?@&é.ons

conpri'si use I n the treatnent
according to the invention nmay be broadly C|aSSIerd as substltuted phenyl
(pher{BS@& t hi orﬁmhtﬁqﬁ &nid iline) gl@@hz@hwmgacmtntwn@r efficapy oofi orahcadiginistption of

conce I@Bhﬁéghﬁﬁ el@ﬂé’% é.cg)P rQIS%%At? mnfﬁ%%h%é&%%lde RJH% bg%ggzﬁsoo %V on

es for rea cancer of co
r epr eangraft i‘blynaﬁcmmiafa RG-3daumphammezeut i cal | y acceptabl e salts thereof:

[0029] Figure 16 is a line graph showing antitumor efficacy of sodium decanoate, paclitaxel and

combination thereof on pancreatic Panc02 cancer in mice.

[0030] Figure 17 is a line graph showing antitumor efficacy of Compound XVIl and and
acetylsalicylic acid (Aspirin™) on P815 primary tumor in mice.

[0031] Figure 18 is a bar graph showing antimetastatic efficacy of Compound XVII and
acetylsalicylic acid (Aspirin™) on P815 liver metastasis in mice.

[0032] Figure 19 is a line graph showing antitumor efficacy of sodium decanoate, Abraxane™

and combination thereof on human pancreatic MiaPaca-2 tumor in mice.

[0033] Figure 20 is a bar graph showing the effect of Compound XVII on E-cadherin in normal
HK-2 cells and in TGF-B induced EMT cells.

[0034] Figure 21 is a bar graph showing the effect of Compound XVII on CTGF in normal HK-2
cells and in TGF-B induced EMT cells.

[0035] Figure 22 is a bar graph showing the effect of Compound XVII on collagen 1 in normal
HK-2 cells and in TGF-B induced EMT cells.

[0036] Figure 23 is a bar graph showing the effect of sodium decanoate on CTGF and collagen

1 expression in normal HK-2 cells and in TGF- induced EMT cells

[0037] Figure 24 is a bar graph showing the effect of Compound | on CTGF and collagen 1

expression in normal HK-2 cells and in TGF-B induced EMT cells



CyQ Fornmula | wherein: CylCy2Cy3 wherein ---.- represents a coval ent bond
connecting Cy to Q qis 1, 2, or 3; Ais 1) d-C8 alkyl, 2) C2 C6 al kenyl,
3) C1_C7 wbkyi?/0¥74274) Cl-C7 al kyl -OC(0)-, 5) phenyl -0- plremydAa20HA0Yi790r 6)
Cl-C7 al kyl-CH(OH)-; Rl, R2 and R3 are independently selected fromH, F,
C, or OH when Cy is Cyl and Cy2, then Qis 1) C(0)O0H,

DETAILED DESCRIPTION OF THE INVENTION

[0038] The present discloses compounds of Formula |, Formula 1.1, Formuia 1.2, Formula IA,
Formula IB, Formula IC and Formula Il and compositions comprising same for use in the treatment of
cancers. Some compounds according to the invention may be broadly classified as substituted phenyl

(phenoxy, thiophenoxy, anilino) benzoic, acetic or propionic acids.

A) Compounds of the invention

[0039] According to one aspect, the invention concerns the pharmaceutical uses for treatment

of cancer of compounds represented by Formula |, or pharmaceutically acceptable salts thereof:

Cy—AQ
Formulal
wherein:
A
A
A
SN
Ri R, |
P
Cyis Re : N , or 9 :
Cy1 Cy2 Cy3
wherein

— represents a covalent bond connecting Cy to Q;

qis1,2,0r3;

Alis
1) C4-Cys alkyl,
2) C,.Cq alkenyl,
3) Cy.C; alkyl-Y-,

4) C,-C; alkyl-OC(O)-,
5) phenyl-O-phenyl-CH,-Y, or
6) C4-C; alkyl-CH(OH)-;
R1, Rz and R; are independently selected from H, F, Cl, or OH:
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2) C(CH3)2C(0)OH, 3) (CH2),,-C(0)OH, 4) ZCH(C(0)O0H) Cl-C8 al kyl, 5)

Z(CH2) , -

CH( Rc) CHACZOQ) 97427
2; the phenyl
C(0); Zzis 0, S, or

i ndependently sel ected from
H 2) Cl-C4 al kyl,

when Cy is Cy1 and Cy2, then Q is

1) C(O)OH,
2) C(CH3),C(O)OH,

3) (CH2)m-C(O)OH,

4) ZCH(C(O)OH)C4-Cs alkyl,

5) Z(CH2)mC(O)OH,

6) CH(R®)C(O)OH,

7) CH(phenyl)CH,C(O)OH,

8) CH(R®)CH,C(O)OH, or

9) CH,CH(C(O)OH)C4-Cs alkyl,

wherein

mis 1or2;

1)

the phenyl is substituted by an R® substituent;
Yis O, S, NR°R® or C(O);
Zis O, S, or NR°R";

when Cy is Cy3, then Q is C(O)OH;

R? and R® are independently selected from

Ris

Ris

R®is

1) H, or
2) C4-C; alkyt;

1) H,

2) C4-C, alkyl,

3) C,-C, alkenyl, or
4) C,-C, alkynyl;

1) OR®,

2) halogen,

3) CF3, or

4) phenyl; and

H1

is substituted by an Rd substituent;
NRaRb; when Cy is Cy3,

or

,» C(0)0H, 6) CH(Rc)C(0)0OH, 7) CH(phenyl)CH2C(0)O0H, 8)
9) CH2CH(C(0)OH) C1-C8 al kyl , petmara2bmni/ooni7s 1 or
Yis 0, S NRaRb, or

then Qis C(0)0OH, Ra and Rb are

2)

G -C3 al kyl;

Re is 1)



3) C-C4 alkenyl, or 4) C2-C4 al kynyl; 1) ORe, 2) halogen, 3) CF3, or 4)
phenyl; and WO 2012/097427PCT/ CA2011/001179 1) H, or 2) d-C4 al kyl.
[ 0040] Acowodnrgotr4r7anot her aspect, the invention concer RETIAA011/001179
pharmaceutical uses for treatnent of cancer of conpounds represented by
Formula 1.1, or pharnmaceutically acceptable salts thereof: Formula 1.1
wherein Ais 1) G-C8 al kyl, or

1)H, or

2) C1-C4 alkyI

[0040] According to another aspect, the invention concerns the pharmaceutical uses for

treatment of cancer of compounds represented by Formula 1.1, or pharmaceutically acceptable salts

thereof:
A Q
Ra
Ry
Formula 1.1
wherein
Ais

1) C4-Cq alkyl, or
2) C,.Cq alkenyl,
Rz and R; are independently selected from H, F, Cl, or OH:

Qis

1) C(O)OH,

2) C(CH;),C(O)OH,

3) (CH,)m-C(O)OH, or

4) CH(R")C(O)OH,
wherein mis 1; and
R®is C4-C, alkyl.
[0041] According to another aspect, the invention concerns the pharmaceutical uses for
treatment of cancer of compounds represented by Formula IA, or pharmaceutically acceptable salts
thereof:

H3C/ \C(O)OH
Rs
Rz



2) C2_C6 alkenyl, R2 and R3 are independently selected fromH, F, C, or
OH Qis 1) C(0)0H 2) C(CH3)2C(0)OH, 3) (CH2)m C(0)OH, or 4) CH(Rc)C(0)0H,
wher ei n Mwvoozjo9a42d Rc is Cl-C4 al kyl. [0041] Accor di ng troTaAmabhieniEspect ,
the invention concerns the pharmaceutical uses for treatment of cancer of
conpounds represented by Formula | A, or pharnmaceutically acceptable salts
thereof: WO 2012/097427PCT/ CA2011/001179 Formula | A wherein R2 and R3 are
i ndependently selected fromH OH E or C; X1 is CHCH3), C(CH3)2, or
(CH2)n, wherein nis 0, 1 or 2; andFREMplAIACHD) i (CHR2) q1CH=CH, or
CH=Cil&tddn wherein nl is 3, 4, S5 or 6 and g1 is 1, 2, or 3.

R, and R; are independently selected from H, OH, F or CI;
Xy is CH{CHj3), C(CHj3),, or (CHy,),, wherein nis 0, 1 or 2; and
R4 is (CH2)mi1, (CH2)q1CH=CH, or CH=CH(CH;) whereinm1is 3,4, 5or6and qtis 1, 2, or 3.

[0042] According to another aspect, the invention concerns the pharmaceutical uses for
treatment of cancer of compounds represented by Formula 1.2, or pharmaceutically acceptable salts

thereof:

Formula 1.2
wherein

Yis O, S, or NR?R":
Alis
1) C4-Cg alkyl,
2) C,.Cq alkenyl,
3) C1.C; alkyl-Y-, or
4) phenyl-O-phenyl-CH,-Y;
Qis
1) CH(phenyl)CH,C(O)OH, or
2) CH(R®)CH,C(O)0OH,
wherein the phenyl is substituted by an R® substituent;

R? and R® are independently selected from
1) H, or
2) C4-C; akkyl;
R°is
) H,
2) C4-C, alkyl,



[ 0042] According to anot her aspect, the invention concerns the

phar maceuti cal uses for treatnent of cancer of conpounds represented by
For mul a Iw®,20mwo9pdrar maceuti cal | y acceptabl e salts thereetCr/cAZormolE9o 1. 2
wherein Yis 0, S, or NRaRb; Ais 1) G -c8 alkyl, 2) C2.C6 al kenyl, 3)
Cl_C7 al kyl-Y-, or 4) phenyl-0-phenyl-CH2-Y; Qis 1) CH(phenyl)CH2C(0)OH,
or 2) CH(Rc)CH2C(0)0OH, wherein the phenyl is substituted by an Rd

;;Jbgg-l 'E:ge t);v&rR@ neq‘y c)rare i ndependently sel ected from 1) H or

4) C,-C, alkynyl;

RYis
1) OR®,
2) halogen,
3) CF3, or
4) phenyl; and

R®is
1)H, or
2) C4-C, alkyl.

[0043] According to another aspect, the invention concerns the pharmaceutical uses for

treatment of cancer of compounds represented by Formula IB, or pharmaceutically acceptable salts

thereof:
Y.
vichys
C(O)OH
Z;
Formula IB

wherein
n2is 0, 1 or 2;
Y is O, NH, NC4-C; alkyl, or S;
Y, is CH; or phenyl substituted by Ry;

X X

B2

Z;is H, C4-C, alkyl, C,-C, alkenyl, C,-C, alkynyl or F when Y, is F

or



1) H 2) C1-C4 alkyl, WD 2012/097427PCT/ CA2011/001179 3) C2-c4
al kenyl , or 4) C2-C4 alkynyl; Rd is 1) ORe, 2) hal ogen, 3) CF3, or
4) phenylwoan/®e427s 1) H, or 2) O -C4 al kyl. [0043] Accecaiaagotiznozntot her
aspect, the invention concerns the pharmaceutical uses for treatnent of
cancer of conpounds represented by Formula I B, or pharnmaceutically
acceptabl e salts thereof:

X
Z,is Z

or when Y, is a branched or straight chain C4-C, alkyt; or

X

Ay

B2

Vs

Zyis when Y, is CHs;

Rqis OH, F, Cl, Br, CF;, OC,-C 4 alkyl or phenyl;

A is OH, F, Cl, Br, CF3, phenyl, or OC,-C, alkyl; and
B, is F, Cl, Br, CF; or phenyl.

[0044] According to another aspect, the invention concerns the pharmaceutical uses in the

treatment of cancers of compounds represented by Formula IC, or pharmaceutically acceptable salts

thereof:
CH,(CH,),R
A
/ B
FormulaIC
wherein

nis 2, 3, 4, 5, or 6;

Ris -C(O)-, -OC(O)-, -CH(OH)-, NH, NC;-C; alkyl, O, S, or CH,;

A'is (CH2)mC(O)OH, W(CH,),C(O)OH, or YCH(C(O)OH)(CH,),CH; when B is H;
B is (CH2)mC(O)OH, W(CH;)C(O)OH or YCH(C(O)OH)(CH,),CH; when A is H; or

A and B are covalently bonded to form a 5-, 6-, or 7-membered cycloalkyl substituted with a C(O)OH
group;

Wis O, S, or NH;

Yis O, S, NH or CH;

11



Formula 1B wherein n2 is O, 1 or 2; Yis O, NH NCl-c3 alkyl, or S; Y2 is
CH3 or phenyl substituted by Rd; or WD 2012/ 097427PCT/ CA2011/ 001179 - A2
when Y2 iwoaotwmnehed or straight chain Cl-C4 al kyl; or p€Z/dAxehién1iv¥? i s
CH3, Rdis OH F, d, Br, CF3, OC-C 4 alkyl or phenyl; A2 is OH, F, d,
Br, CF3, phenyl, or 001-04 alkyl; and B2 is F, d, Br, CF3 or phenyl.
[ 0044] Accordi ng to anot her aspect, the invention concerns the
phar macebuq cal Uses in the

mis 0, 1, 0or2; an

pis1,2,3,4,5 6,0r7.

[0045] As used herein, the term “alkyl” is intended to include both branched and straight chain
saturated aliphatic hydrocarbon groups having the specified number of carbon atoms, for example, C-
Cs as in C4-Cg alkyl is defined as including groups having 1, 2, 3, 4, 5, 6, 7 or 8; C4-C; as in C;-C; alkyl
is defined as including groups having 1, 2, 3, 4, 5, 6, or 7; C4-Cs as in C4-Cs alkyl is defined as including
groups having 1, 2, 3, 4, 5, or 6, carbons in a linear or branched arrangement; for example, C;-C, as in
C+-C4 alkyl is defined as including groups having 1, 2, 3, or 4 carbon atoms in a linear or branched
arrangement; or C4-C; as in C;-C; alkyl is defined as including groups having 1, 2, or 3. Exampies of
alkyl defined above include, but are not limited to, methyl, ethyl, n-propyl, i-propy!, n-butyl, t-butyl, i-
butyl, pentyl, hexyl, heptyl and octyl.

[0046] As used herein, the term, “alkenyl” is intended to mean unsaturated straight or branched
chain hydrocarbon groups having the specified number of carbon atoms therein, and in which at least
two of the carbon atoms are bonded to each other by a double bond, and having either E or Z
regiochemistry and combinations thereof. For example, C,-Cs as in C,-C¢ alkenyl is defined as including
groups having 2, 3, 4, 5, or 6 carbons in a linear or branched arrangement, at least two of the carbon
atoms being bonded together by a double bond, or C,-C, as in C,-C, alkenyl is defined as including
groups having 2, 3, or 4 carbons in a linear or branched arrangement, at least two of the carbon atoms
being bonded together by a double bond. Examples of alkenyl include etheny! (vinyl), 1-propenyl, 2-
propenyl, and 1-butenyl.

[0047] As used herein, the term “alkynyl” is intended to mean unsaturated, straight chain
hydrocarbon groups having the specified number of carbon atoms therein and in which at least two
carbon atoms are bonded together by a triple bond. For example C,-C, as in C,-C, alkynyl is defined as
including groups having 2, 3, or 4 carbon atoms in a chain, at least two of the carbon atoms being

bonded together by a triple bond. Examples of such alkynyls include ethynyl, 1-propynyl, 2-propynyl

and the like.
[0048] As used herein, the term “halogen” is intended to mean fluorine, chlorine, or bromine.
[0049] Examples of compounds of Formula | include, but are not limited to, the Compounds | to

XLl listed in Table 1 hereinafter. Specific examples of compounds of Formula IA include, but are not

12



treatnment of cancers of conpounds represented by Fornmula IC, or

phar maceutically acceptable salts thereof: CH3(CF12),R ,\-""",?2\,,. -
A, -.---"WO20r2/B7820rmula 1 C wherein nis 2, 3, 4, 5, orP6r/dA208/000(70) -
-00(0) -CH(OH)-, NH, NC1-C3 alkyl, 0, S, or CH2; Ais (CH2)mC(0)OH,
V\(CH2),,C(O)OH, or YCI-l(C(O)OH)(CI—lZ)pCI—B when Bis H B is (CH2)p, C(0)OH,
V\(CHZ)rrC(O)OH or YCH(C(O)OI—|)(CI—|2)pCI—I3 when Ais H or A and B are

coval en; nded to for or 7-menbered cycl oal kyl substituted
with 'é{“i%% Po & OIRYpds \'/\)‘? %<"b S@Clﬂerexamplex% ¢fscampogndsigf Fermmpg iB inginde, but are not
2012/ ﬂﬁl?éEQtBP@Eﬁl%@MleI@Qé XAA. Qbéc‘?flcoexaﬁ"lplé%rof?oon%'&%@s bSEmuta I&aclﬂ%eo,flwt Gre R4t

7. [0045] As used herein, the term"alkyl" is intended to inclu

br ancHBIEEHRICemPaindstX\Whigi X

Table 1: Examples of compounds of Formula |

Structure
Compound | N\/@\/COO'Na*
COONa"
Compound I \/\/\Q/V
COO'Na*
Compound 1l /\/\©/v
Compound IV W\QACOON"’V
Compound V K\/\@/\COONa‘
Compound VI /\/\/\QACOO-NE;
Compound VI /\/\/\©/\COO'Na*
COO'Na*
Compound VIlI
OH
Compound I1X WtQACOO_Nf
HO




saturated aliphatic hydrocarbon groups having the specified nunber of

car bon at ons,

for exanple,

C1 -

C8 as in 01-08 alkyl is defin

ed as

i ncl udi ngvgorogp®742aving 1, 2, 3, 4, 5, 6, 7 or 8; G -Crpras/daroGlodiroal kyl

is defined as including groups having 1, 2, 3, 4, 5, 6,

or 7;

Cl-C6 as in

C -C6 al kyl is defined as including groups having 1, 2, 3, 4, 5, or 6,
carbons in a linear or branched arrangenent; for exanple, 01-C4 as in 01-C4
al kyl is defined as including groups having 1, 2, 3, or 4 carbon atons in a
linear or branched arrangementStrustur€l-C3 as in C1-C3 al kyl is| defined as

i ncluding groyps having 1, 2, or 3. Exanples of al kyl defined above

i ncl ude, but cre not T m ted[to, nethylg_gihyts—=propyt—+=pr opyl ,

n-butyl, t-buty i but pentyl, heptyl and octyl. [0046] As used
herein, the te me§P éhyl" i F o nean unsaturated straight or
branched chain hydrocarbon groups haV|ng densspeci fi ed nunber| of carbon

atons t herein,
each ot her by

and in which &
a r~|n||h| e hand

at | east two of the carbon atons
and hnvlnn nufhpr E or 7 rpnlnrh

are bonded to
mstry and

ISA~ AN A~ ¥}

combi nati ons ther ﬁ?g el exanple 8%0 ¥ 02- Cs alkenyl i s defined as
i ncludi ng groups having 2, 3, , carbons in a |inear or branched
arrangenent, at |east two of the carbon atons bei ng bonded toPether by a
doubl e bond, +C2-C4 as in C2-C4 alkenyl is defined as including groups
having 2, 3, or. 4 carg s in|a |linear opRr8PRNEd arrangenent|, at |east two
of the carbon gtog?Pé)uB Mg bory a doubl e bond. Exanpl es of

al kenyl include ethenyl (vinyl), 1<propenyl, 2- propenyl, and 1-butenyl.
[0047] As used|herein, the term"alkynyl" is intended to nean unsaturated,
strai ght chain hydrocarbon groups havi he specified nunber| of carbon
atons t herei n|&eMAcEngMNillth at t

a triple bond.
i ncl udi ng grou

For exanple C2
ps having 2, 3,

-C4 as in C2- 0(#%Fkynyl is defi
or 4 carbon atons in a chain

ed as
t

bon atons are bonjed t oget her by

| east two of

t he carbon at ons ber ng bonded together by a triphke bond—Exanpl es of such

al kynyls inclu
used herein,

brom ne. [0049
limted to, the Conpounds | t
exanpl es of conmpounds of Forr

2012/ 097427PCT/ CA2011/ 001179
exanpl es of conpounds of Fornqula IB include

Compounds X'V

de et hynyl,

1- propynyl,
fhe term "hal ogen"
hexnef conpounds of For

2- propynyl
is intended to

an fluorine,
icaehdtde, bu

o XLI listed i blé 1 hereinaf
N4 ut are not 12
I te Cbnpounds Il to X1l

but are not |im

but are not i
conpounds of

o XVI. Specifilc exanples of conpounds of Fornu
mted to, Conpounds XVII to XLI. f&¥f?e 1. Exanp
Formul a | &rmnme(bmmmfjjﬂ]&b¢h+
Compound XV My
oy
A
Compound XVI COONa*
cni
[e]
Compound XVII

/\/\/\)k@\ COONa*
O)\/\/\/\/

and the |ike.

[ 0048] As
chl ori ne,
t are not
ter. Specific
WO
Specific
ted to,
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Compound Il COO-Na' | Compound 111 COO Na+ | Conpound IV 1COO- N a+ \,
Compound V 1+ COO-Na -!."-- Conpound VI COO Na+ Conpound VII 1COO Na'
S, “WO0.2012/097427 PCT/CA2011/001179

Structure

[¢}
Compound XVIII A/V\/‘KC‘/COO'NN
N
0
Compound XIX W
COONa*

Compound XX

COONa*
Compound XXI W\*Q COONa*
Compound XXl NV\/\KO\ OONa*
Compound XXIlI N\/\/k©\ COONa*

Compound XXV /\)\O\ COONa*
0
Compound XXVI /MO\ COONa*
0)\/\/\/\/
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Structure

PCT/CA2011/001179

Compound VIl COO Na 11101. OH Conpound | X / 1COO Na+ HO
Compound X OH 0 COO Na+ Conmpound Xl ,.,..000-Na+ |
WO 2012/097427
Structure
(0]
Compound XXVI| Z | COONa*
AN
O
OH
Compound XXIX N\/\/‘\Q\ COONa*
O/K/\/\/\/
P e N e
Compound XXX \O\ jio/Na\/\/\/
0
N
SN T -
Compound XXXI O\ COONa
0)\/\/\/\/
P NN COONa"
Compound XXXII \©\ /K/Na\/\/\/
0
Compound XXXl | 7 """ S\Q/COO-NE
0
Compound XXXIV W COONa*
.
[¢)
Compound XXXV W\/H\O/O\/COO'N3+
H COO'Na*
Compound XXXV| | i 000
S
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Compound XI'I ,,..,..000-Na+ | Conpound XIIl I COO Na+ Conpound XV 40 0 SI
CH3 COO Na+ Conpound XV COO- Na+ H40 O O Compound XVI or 40COONCA4. .14 g.,n
WO 2012/097427 PCT/CA2011/001179

Structure

COONa*
Compound XXXVII M/\AO/

PR COONa*
Compound XXXVl \O/

NSO COONa*
Compound XXXIX \©\ )
O

OH
Compound XL (Rs) COONa"
0
O
Compound XLI
COO'Na*
[0050] The Applicants have described elsewhere compounds whose structure is related to the

structure of some of the compounds of the present invention. Reference is made for instance to the
compounds disclosed in Table 2 of international PCT application No. PCT/CA2010/000677 filed on
May 03, 2010 entitled “Substituted aromatic compounds and pharmaceutical uses thereof” which is
incorporated herein by reference in its entirety. Accordingly, in particular embodiments any one or all
the Compounds | to XV and XVIII disclosed in Table 2 of PCT/CA2010/000677 is exciuded from the
scope of the present invention. In another particular embodiment, the use for the treatment of kidney
cancer and/or for the treatment of renal cell carcinoma of any one or all the Compounds | to Xl
disclosed in Table 1 of the instant application is excluded from the scope of the present invention.
Similarly, in particular embodiments, the uses of compounds of Formula [, Formula |.1, Formula 1.2,
Formula IA, Formula 1B, and/or compounds of Formula IC for the treatment of kidney cancer and/or for

the treatment of renal cell carcinoma, are excluded from the scope of the present invention.
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Compound XVI1 1COO Na+ o Structure Conpound XVIII COO Na+ Conpound Xl X

COO- Na+ Conpound )0( COO Na+ Conpound XXI
WO 2012/097427 PCT/CA2011/001179

[0051] In addition to the compounds described by Formuia |, Formula 1.1, Formula 1.2,
Formula IA, Formula IB, and Formula IC hereinabove, an additional aspect of the invention concerns

the use of pharmaceutically acceptable salts of a compound of Formula HIi:
H3;C(CH,)sCOOH
Formula li

[0052] In preferred embodiments the compound of Formula |l is a metal decanoate salt
represented by Formula lA:

(HsC(CH,)sCOO )M
Formula llIA
wherein n =1 when Mis Na” or K" and n = 2 when M is Ca™ or Mg**.

[0053] Specific examples of pharmaceutically acceptable metal decanoate salts according to
the invention include, but are not limited to: HsC(CH,)sCOONa”; Hs;C(CH,)sCOOK";
(H3C(CH2)8COO_)2C3++ and (H3C(CH2)8COO_)2 Mg++.

[0054] In particular embodiments, the use of compounds of Formula Ii or IIA for the treatment of
pancreatic cancer is excluded from the scope of the invention. In particular embodiments, compounds
of Formula Il or llA (e.g., HsC(CH,)sCOO™Na*) are solely for use in cancer monotherapy. In particular
embodiments, the use of compounds Formula Il or lIA (e.g., H3C(CH.)sCOO ™Na") in combination with
another chemotherapeutic agent (e.g., gemcitabine) is excluded from the scope of the invention. In
particular embodiments, the use of sodium decanoate (H3C(CH,)sCOO™Na") for the treatment of

pancreatic cancer is excluded from the scope of the invention.

Salts

[0055] As used herein, the term “pharmaceutically acceptable salt” is intended to mean base
addition salts. Example of pharmaceutically acceptable salts are also described, for example, in Berge
et al., “Pharmaceutical Salts”, J. Pharm. Sci. 66, 1-19 (1977). Pharmaceutically acceptable salts may
be synthesized from the parent agent that contains an acidic moiety, by conventional chemical

methods. Generally, such salts are prepared by reacting the free acid forms of these agents with a
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COO Na+ Compound XXII  100-Na+ s Conmpound XXII1 1COO- Na+ O Conpound )O(1V
COO-Na+ | 0 Conmpound XXV COO Na+

WO 2012/097427 PCT/CA2011/001179

stoichiometric amount of the appropriate base in water or in an organic solvent, or in a mixture of the
two. Salts may be prepared in situ, during the final isolation or purification of the agent or by separately
reacting a purified compound of the invention in its free acid form with the desired corresponding base,

and isolating the salt thus formed.

[0056] in an embodiment, the pharmaceutically acceptable salt of the compounds of Formula |,
Formula 1.1, Formula 1.2, Formula IA, Formula IB, Formula IC and Formula |l is a base addition salt of
sodium, potassium, calcium, magnesium or lithium. In preferred embodiment, the base addition salt is
sodium. In some embodiments, the compounds are the sodium salts listed in Table 1 hereinbefore.
Preferably the compound is selected from Compounds |, II, VI, Xlill, XV, XVII, XVIill, XIX and XX as

defined herein. More preferably, the compounds are Compounds |, Il, XV, XVII and XIX as defined
herein.
[0057] All acid, salt and other ionic and non-ionic forms of the compounds described are

included as compounds of the invention. For example, if a compound is shown as an acid herein, the
salt forms of the compound are also included. Likewise, if a compound is shown as a salt and the acid

forms are also included.
Prodrugs

[0058] In certain embodiments, the compounds of the present invention as represented by
generalized Formula |, Formula I.1, Formula 1.2, Formula |IA, Formula IB, Formula IC and Formula i,
wherein said compounds are present in the free carboxylic acid form, may also include all
pharmaceutically acceptable salts, isosteric equivalents such as tetrazole and prodrug forms thereof.
Examples of the latter include the pharmaceutically acceptable esters or amides obtained upon reaction
of alcohols or amines, including amino acids, with the free acids defined by Formula |, Formula 1.1,

Formula .2, Formula IA, Formula IB, Formula IC and Formuia |l.

Chirality

[0059] The compounds of the present invention, their pharmaceutically acceptable salts, or
prodrugs thereof, may contain one or more asymmetric centers, chiral axes and chiral planes and may
thus give rise to enantiomers, diastereomers, and other stereocisomeric forms and may be defined in
terms of absolute stereochemistry, such as (R)- or (S)- or, as (D)- or (L)- for amino acids. The present

invention is intended to include all such possible isomers, as well as, their racemic and optically pure
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Compound XXVI el COO- Na+ o Structure Compound XXVI | COO 1\ 1a +
Conmpound XXVII1 COO Na 1+

WO 2012/097427 PCT/CA2011/001179

forms. Optically active (+) and (-), (R)- and (S)-, or (D)- and (L)-isomers may be prepared using chiral
synthons or chiral reagents, or resolved using conventional techniques, such as reverse phase HPLC.
The racemic mixtures may be prepared and thereafter separated into individual optical isomers or these
optical isomers may be prepared by chiral synthesis. The enantiomers may be resolved by methods
known to those skilled in the art, for example by formation of diastereoisomeric salts which may then be
separated by crystallization, gas-liquid or liquid chromatography, selective reaction of one enantiomer
with an enantiomer specific reagent. It will also be appreciated by those skilled in the art that where the
desired enantiomer is converted into another chemical entity by a separation technique, an additional
step is then required to form the desired enantiomeric form. Alternatively specific enantiomers may be
synthesized by asymmetric synthesis using optically active reagents, substrates, catalysts, or solvents

or by converting one enantiomer to another by asymmetric transformation.

[0060] Certain compounds of the present invention may exist in Zwitterionic form and the

present invention includes Zwitterionic forms of these compounds and mixtures thereof.

Hydrates

[0061] In addition, the compounds of the invention also may exist in hydrated and anhydrous
forms. Hydrates of any of the formulas described herein are included as compounds of the invention

which may exist as a monohydrate or in the form of a polyhydrate.

B) Methods of preparation

[0062] In general, all compounds of the present invention may be prepared by any conventional
methods, using readily available and/or conventionally preparable starting materials, reagents and
conventional synthesis procedures. Of particular interest is the work of Hundertmark, T.; Littke, A.F;
Buchwald, S.L.; Fu, G.C. Org. Lett. 12, 1729-1731 (2000).

[0063] The exemplification section hereinafter provides general schemes and specific, but non
limitative, examples for the synthesis of Compounds [, Il, IV, V, VII, VI, X, XI, XIV, XV, XVI, XVII, XVII,
XIX and XX.

C) Pharmaceutical applications

[0064] As indicated and exemplified herein, the compounds of the present invention have

beneficial pharmaceutical properties and these compounds may have useful pharmaceutical
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Compound XXI X OH .-COUNa + Conpound XXX  40COO Na+ Conpound XXXI
40COUNI a + Conpound XXXI | 40C0O0O- Na + Conpound XXXI |'!
WO 2012/097427 PCT/CA2011/001179

applications in subjects. Medical and pharmaceutical applications contemplated by the inventors
include, but are not limited to, prevention and/or treatment of various cancers. In one embodiment the
cancer is selected from bladder, breast, colorectal, kidney, melanoma, non-Hodgkin’s lymphoma,
leukemia, ovarian, pancreatic, prostate and uterine cancers. In another embodiment, the cancer is

selected from breast, colorectal, leukemia, melanoma and pancreatic cancers.

[0065] The term “subject” includes living organisms in which cancers can occur, or which are
susceptible to such disease. The term “subject’ includes animais such as mammals or birds.
Preferably, the subject is a mammal. More preferably, the subject is a human. Most preferably, the

subject is a human patient in need of treatment.

[0066] As used herein, “preventing” or “prevention” is intended to refer to at least the reduction
of likelihood of the risk of (or susceptibility to) acquiring a disease or disorder (i.e., causing at least one
of the clinical symptoms of the disease not to develop in a patient that may be exposed to or
predisposed to the disease but does not yet experience or display symptoms of the disease). Biological
and physiological parameters for identifying such patients are provided herein and are also well known

by physicians.

[0067] The terms “treatment” or “treating” of a subject includes the application or administration
of a compound of the invention to a subject (or application or administration of a compound of the
invention to a cell or tissue from a subject) with the purpose of delaying, stabilizing, curing, healing,
alleviating, relieving, altering, remedying, less worsening, ameliorating, improving, or affecting the
disease or condition, the symptom of the disease or condition, or the risk of (or susceptibility to) the
disease or condition. The term “treating” refers to any indication of success in the treatment or
amelioration of an injury, pathology or condition, inciuding any objective or subjective parameter such
as abatement; remission; lessening of the rate of worsening; lessening severity of the disease;
stabilization, diminishing of symptoms or making the injury, pathology or condition more tolerable to the
subject; slowing in the rate of degeneration or decline; making the final point of degeneration less
debilitating; or improving a subject’s physical or mental well-being. In some embodiments, the term
“treating” can include increasing a subject’s life expectancy and/or delay before additional treatments

are required (e.g., dialysis or kidney transplantation for a patient having kidney cancer).

[0068] Reference herein to treatment extends to prophylaxis as well as therapy of an

established cancer. Accordingly, the compounds of the present invention could be used after surgical
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HN C00-Na'l, WO 2012/097427PCT/ CA2011/001179
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removal of the primary tumor, prior to surgery, prior or after aggressive chemotherapy or even when the
patient is in remission. The compounds of the invention are expected to have a relative lack of toxicity
when compared to standard cancer therapies thereby allowing for a more liberal prophylactic use than

would be advisable with standard therapies.

[0069] Furthermore, in one embodiment the compounds of the invention are for used
monotherapy for the treatment of cancer. In other embodiments, the compounds of the invention is
used in combination with already approved anticancer agents such as chemotherapeutic agents,
cytokines, radiation therapy agents, etc. Examples of anticancer agents which may be used in
combination with the compounds of the present invention inciude, but are not limited to, decarbazine,
doxorubicin, daunorubicin, cyclophosphamide, busulfex, busulfan, vinblastine, vincristine, bleomycin,
etoposide, topotecan, irinotecan, taxotere, taxol, 5-fluorouracil, methotrexate, gemcitabine, cisplatin,

carboplatin and chlorambucil.

[0070] Accordingly, method of treatment according to the present invention may aiso include
co-administration of the at least one compound according to the invention, or a pharmaceutically
acceptable salt thereof together with the administration of another therapeutically effective agent.
Therefore, an additional aspect of the invention relates to methods of concomitant therapeutic
treatment of a subject, comprising administering to a subject in need thereof an effective amount of a
first agent and a second agent, wherein the first agent is as defined in Formula |, Formula 1.1, Formula
1.2, Formula IA, Formula IB, Formula IC or Formula Il, and the second agent is for the prevention or
treatment of any one of disorder or disease as defined hereinbefore. As used herein, the term
“concomitant” or “concomitantly” as in the phrases “concomitant therapeutic treatment” or
“concomitantly with” includes administering a first agent in the presence of a second agent. A
concomitant therapeutic treatment method includes methods in which the first, second, third or
additional agents are co-administered. A concomitant therapeutic treatment method also includes
methods in which the first or additional agents are administered in the presence of a second or
additional agents, wherein the second or additional agents, for example, may have been previously
administered. A concomitant therapeutic treatment method may be executed step-wise by different
actors. For example, one actor may administer to a subject a first agent and as a second actor may
administer to the subject a second agent and the administering steps may be executed at the same
time, or nearly the same time, or at distant times, so long as the first agent (and/or additional agents)
are after administration in the presence of the second agent (and/or additional agents). The actor and
the subject may be the same entity (e.g., a human).
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t he presen
first agent is a compound of Formula!l or Formula Il as defined herein, or a pharmaceutically

acceptable salt thereof, e.g., sodium salt. The second agent may be selected from the list of

compounds given hereinbefore.
IL-12 and inflammation

[0072] It is well known to the art that chronic inflammation promotes the development of cancer
and that the two processes occur together, often as a result of the activation of the transcription factor
NFxB pathway; see for example M. Philip et al. in Seminars in Cancer Biology 14, 433-439 (2004).
Compounds described in this invention increase IL-12 under an inflammatory process such as cancer.
This was demonstrated by an enhancement of the production of IL-12 in the LPS-treated macrophage
cell line (RAW264.7). IL-12 is a key regulator of T helper (Th1/Th2) balance, which is critically skewed,
one way or the other, in several infections, autoimmunity, atopy and tumors; 1.J. Eienkov et al. in Ann.
NY Acad. Sci. 917, 94-105 (2000). Low levels of IL-12 have been associated with tumor growth, as
opposed to tumor regression observed with administration of 1L-12 delivered in situ or systemically;
M.P. Colombo et al. in Cancer Res. 56, 2531-2534 (1996). Furthermore, IL-12 can augment the
cytolytic activity of lymphocytes from patients with cancer; R.J. Soiffer et al. in Blood 82, 2790-2796
(1993) and the antitumor activity of NK cells. IL-12 has been shown to have potent antitumor effects in
murine models of melanoma, sarcoma, kidney, ovarian, renal, lung, colon and breast; M.J. Robertson
et al. in The Oncologist 1, 88-97 (1996). Current data indicates that CD4 T cells, CD8 T cells, NK cells
and interferon y (IFN-y) may contribute to the antitumor effects of IL-12 therapy. The results of
preclinical studies suggest several potential strategies for the use of IL-12 in cancer therapy. IL-12 can
induce the regression of established, bulky murine tumors, but in most preclinical models, IL-12 is more
effective in animals with a smaller tumor burden. Thus, although the safety of IL-12 therapy must be
confirmed involving patients with advanced cancer, IL-12 may prove more efficacious in the context of

minimal residual disease. Patients at high risk for disease recurrence after surgical resection of primary
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WO 2012/ 097427PCT/ CA2011/ 001179 [0051] I n addition to the conpounds
described by Formula 1, Fornmula 1.1, Formula 1.2, Fornula I A Fornula IB,
and For mwe 2bQ/eesei nabove, an additi onal aspect of thePcmcrdilgoiwoncerns
the use of pharnmaceutically acceptable salts of a conpound of Fornula I1:
H3C( CH2) 8COOH Formula |1 [0052]In preferred enbodi nents the conpound of
Formula Il is a netal decanoate salt represented by Forrmula IlA:

(H3C(CH2) 8C00-)nM Forrmula Il A wherein n = 1 when Mis Na+ or K+ and n =
when SRfiq durgrsopr Rafienty wiB Ipaligaansies i camplete remissiar #ftes dndyatian |qhea@b‘@@@rafopé
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o a1 icing SuoltE RERm&pdyls ohSmBhfe it BeSTi colE #dBh ¢ J5aTRInG reression 8F

Phar restablishetletliing rsarnciégp tpaiblaey §di|ldtt8mmy be synthesi zed fromthe parent agent
that contains an acidic noiety, by conventional chem cal nethods.

i [ f these
Gener@é\l}léﬂggmgrsa ts.are repared by reacting the free acid forns o es

agent ession of cancers

[0074] Connective Tissue Growth Factor (CTGF) is a valuable target for therapeutic intervention
in cancer. CTGF is a member of the CCN family of secreted, matrix-associated proteins encoded by
immediate early genes. CTGF plays various roles in angiogenesis and tumor growth. CTGF expression
has been shown to be associated with tumor development and progression. For example, the level of
CTGF expression is positively correlated with bone metastasis in breast cancer; Y. Kang et al. in
Cancer Cell. 3, 537-549 (2003), glioblastoma growth; L.H. Pan et al. in Neurol. Res. 24, 677-6583
(2002), poor prognosis in esophageal adenocarcinoma; A. Koliopanos et al. in World J. Surg. 26, 420-
427 (2002), aggressive behavior of pancreatic cancer cells; C. Wenger et al. in Oncogene 18, 1073-
1080 (1999) and invasive melanoma; M. Jubo et al. in Br. J. Dermatol. 139, 192-197 (1998). CTGF is
believed to be a multifunctional signaling modulator involved in a wide variety of biologic or pathologic
processes, such as angiogenesis, osteogenesis, renal disease, skin disorders, and tumor development,
There are at least 21 different human tumors or cancers that express CTGF expression, signifying its
influence on the biology and progression of cancer. Of particular interest is the fact that CTGF is
expressed in human tumor cells or surrounding stromal cells, including acute lymphoblastic leukemia,
breast cancer cells, cervical cancer, cervical cancer, chondrosarcoma, cutaneous fibrohistiocytic and
vascular tumors, esophageal cancer, gastric cancer, glioblastoma and gliomas, hepatocellular
carcinomas, laryngeal squamous cell carcinoma, non-small-cell lung cancer, melanoma,
myofibroblastic tumors, oral SSC, ovarian cancer, pancreatic cancer, prostate cancer,
thabdomyosarcoma, and Wilms tumor; C.-Y. Chu et al. in J. Biomed. Sci. 15, 675-685 (2008).
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base in water or in an organic solvent, or in a mxture of the two. Salts
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agent or by separately reacting a purified conpound of the invention in its
free acid formw th the desired correspondi ng base, and isolating the salt
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of these compounds and i xt ures thereof.
I). As indicated hereinbefore, the pharmaceutical compositions of the invention may be useful in

prevention and/or treatment of various cancers; in stimulating and/or enhancing IL-12 production under

inflammatory conditions, such as cancer; in stimulating cytolytic antitumor activity of lymphocytes
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Hydrates [0061] In addition, the conpounds of the invention also may exist

I n hydrated and anhydrous fornms. Hydrates of any of the formulas descri bed
herei n arwoiznluded as conpounds of the invention whi chromCAgigniEas a
nonohydrate or in the formof a polyhyd rate. B) Methods of preparation
[0062] I n general, all conpounds of the present invention nay be prepared by
any conventional nethods, using readily avail abl e and/or conventionally
preparabl e starting naterlals reagents and conventional synthesis
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VI, VITI, X X, XIV, XV, XVI, XVII, XVIIl, XIX and XX. C Phar maceut i cal
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such as mapmal s or birds. Preferably fjéect s a mammal
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pati epéight) dupgrhl Health eaéﬁ%mt and Qﬁé%?a‘?ne%ﬁﬂe&ertﬁé fime BF %erétmronoﬁhe route of
"prevention” is intended to refer to at [east the reduct
administration, the rate of excretion, and any drug combination, if applrcable the effect which the
practitioner desires the compound to have upon the subject (e.g., total or partial response as evidenced
by factors which inciude reduction in tumor burden and/or tumor size as well as increase in survival
time and/or quality of life which is associated with a reduction in amount and/or duration of treatment
with standard but more toxic anticancer agents), the properties of the compounds (e.g., bioavailability,
stability, potency, toxicity, etc.), and the particular disorder(s) the subject is suffering from. In addition,
the therapeutically effective amount may depend on the subject’s biood parameters (e.g., lipid profile,
insulin levels, glycemia), the severity of the disease state, organ function, or underlying disease or
complications. Such appropriate doses may be determined using any available assays including the
assays described herein. When one or more of the compounds of the invention is to be administered to
humans, a physician may for example, prescribe a relatively low dose at first, subsequently increasing
the dose until an appropriate response is obtained. The dose to be administered will ultimately be at the
discretion of the oncologist. In general, however, the dose will be in the range from about 1 to about
100 mg/kg per day when administered orally; and in the range from about 0.01 to about 10 mg/kg per

day when administered intravenously or subcutaneously.

[0080] As used herein, the term “pharmaceutical composition” refers to the presence of at least

one compound of the invention according to Formula I, Formula 1.1, Formula 1.2, Formula IA, Formula

IB, Formula IC or Formula Il as defined herein and at least one pharmaceutically acceptable carrier,

diluent, vehicle or excipient. As used herein, the term ‘pharmaceutically acceptable carrier”,
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t r eat sregénted madisbreteejo@ég@luﬁeramrméy bélpepars tgsardafﬂttﬁﬁeﬁheh@aemmﬁawm #h8 art of
used herein, the term"conconmtan qpﬁ,the onco:Etant n t he phrases

concmrmamut@ﬁ'épaaé%ﬂqnc/*t' e ot Rrnaie égemrﬁ € pHge Riggmaceutical

adm nih§leBlenNQith fiduics tcar@eNlor ifMelyNBividEE SRNE caprierd STEB@Ahs? @RNheed dictates. When
concomtant therapeutic treatnment nethod includes nethods in which the

first, second, third or additional agené; are co-adm ni stered. A

conconmi t ant therapeutic treatment net hod’al so i ncludes nmethods in which the
first or additional agents are adm nistered in the presence of a second or
addi tional agents, wherein the second or additional agents, for exanple,
may have been previously adm nistered. A concomtant therapeutic treatnent
nmet hod may be executed step-wi se by different actors. For exanple, one
actor may administer to a subject a first agent and as a second actor may
adntnlster to the subject a second agent and the adnlnlsterlng steps may be

o, " o o o o " -,



[0072] 1t is well known to the art that chronic inflammuation pronotes the
devel opnent of cancer and that the two processes occur together, often as a
result ofwoherzawmtiwvati on of the transcription factor NFPEKB/@abhwayr79osee for
exanple M Philip et al. in Semnars in Cancer Biology 14, 433-439 (2004).
Compounds described in this invention increase |L-12 under an inflammatory
process such as cancer. This was denonstrated by an enhancenent of the
production of IL-12 in the LPS-treated macrophage cell |ine (RAVW64 ?
| L- 12ppeppgiatee iher abnypaieserited fprmdafinns m%meﬁqzytegaﬁom@ PrpMide [sustained; refease of
ske I r VI tHeYart HcRidY the
andmﬁﬁengggé fHRYmatauiEa iren; Shsfice r@ie&%é‘fgﬁ@“aﬂalisl_mgl{ﬂ?(ﬁé e 12000) .
Low luseef 8 bofus||meqenheqr@nb@ennfae@acbla@cmpamwoﬂwrs oglirsgemesas opposed to
tunor regression observed with adm nistration of |L-12 delivered in situ or
systeffigad | y; M P. Colonbo et al. in Cancer Res. 56, 2531-2534 (1996).
Furt e, IL-12 can augnent the cytolytic activity of |ynphocytes from
patients with cancer; R J. Soiffer et al. in Blood 82, 2790-2796 (1993) and
t he dA082Junor aldei cmmgpuoﬂ(swm {belinvention may bepacsegas %mofc@kﬁamélowb'emludmg
antit M ,
renal a'ﬁy @04 oﬁé&agmér easEID Qﬁéaj &E&ﬂeﬁggﬁﬁgtb}? Eﬁ!éﬂ/ g%g% aSQHr‘afn'gatB the
88- 9?neth6%§desc@hed bereindartdamany dhictaie destiuctionsdbduse ined methoem the meﬁent@n Arditional
cell s .and |nte feron 7 (1EN.y) o n u f
o 1 3 Al Fls ey adts €BigF) R B doéhut cobRBaRCibL Ble s Sfifckiting
st r atprgsersatives, drimetasehetdtorsl THe add:tncrmﬁ(k&monipenemy ard ppeténtcasnpuradnwomhens or
regressi on of establi d ul ne tuno but,. in st _prec i cal
odel & S 0ds of Bk bPEs A% NocTP R anes ot SHekingrt AP SbiB Rl A an of
Thus, thaki Bempbndntcostivhelyfuftherd donip?isé befferpy nust be confirmed invol vi ng
patients with advanced cancer, IL-12 nay prove nore efficacious in the
isease.  Patients at ox di sease

Coruibhed o %Eﬁ@?@%ﬁfs'&@gém PR ey kst edminiterd 6'a 8% at the

2012/ HAIRECT b AR IS el B éd}hiniitrbutm)%eféforﬁaﬂwleeﬁétﬁow bfrthemwegrmnemmpaas
npl ete rem ssion after induction chenoth erap%nwg¥pat| ents with

reS| dﬂtél whicke WE8N dised rPYa tieo MEGHaS PRRRIIGNS 0 &M |tB?1é}d§]'”'BtF%t98 é?t gptpregnqte
t r ansphaiitabi 6 diior® aciRNh§BlieAls@o aatestat es for treatnment with 1L-12. It
can al so be used as an i munoadj uvant. However, adm nistration of systemc
| L-12 denonstrated dose-limting toxicity. Conpounds of this invention,

whi chl088#ance thdyRigahKiiafitas inyentiqn i%?rﬂﬁel%amt sesege forarsteat dp3st BN cosipeund
such é”c?:oFd-ﬁ'@fosthemﬁﬁ a@'@lefnr’iﬁpw ROy ErRdR IO‘I‘/q:"orrﬁMI%tlfmeF%rrﬁQ@IN' ﬁérﬁﬁl‘id ®)
of IL-12, b Imting the toxicity conconmitant wi'th the use of -

[ oo73&qrmubaoﬁoeﬁ@r@mlmﬁrﬁs defined herid LATdEs PRATINACO W SELY BeeaRtabls S@lhglerqﬂfe@nq Brynit
are u@c’fsfape & of %}'Iéas‘f%hgléld@ﬁ hﬁg RpY fﬁgre%@z@r?iaﬁﬂ)leé-?f]a%dﬂfoﬂgluéiﬁlbg rhg‘r'&ﬁ@rﬁts that

i nfl ammatory condi tions, such as canc stimulatin

ant i tmewbeased Vi egnjwictioy mith dles cerypeundis @f thekingentios; Indwtﬁ dut giei not Ilmd@ rapy of
regr [ r

br ogr 2 ectopP SHa, WERB HTRBeBRE Al i BB LGS, PR wiel g s HiEoupate)
val uatfitee traeqtion. f or t her apeutic intervention in cancer. CIGF is a nenber of
the CCN famly of secreted mat ri x- associ ated proteins encoded by i medi ate
ear | yrg S

o OBRES 1 ol B IR, B e R R =R Cof e vERERE ot can
pr ogr lessgsashio admnletﬁemﬂ er, mpiigeadtive igresfierty Gor exgnelssif en apts/epogﬁetiuevensprowded in

(C::Ce)lr Ir e%%[)@g%élg\ F%g{@tr@%ﬁ%mu}g{ 12) ng{ e O%A&aﬁg&ﬁﬁ]ﬁtragon Kﬁtggkgféa Jr:]orR%r‘il}reo g%glred

Res. contaigstof @sa@aplzoelicle |pmdmcmhegmtm isgiedien ozphag disboluetktoofosm @i pastiaulatédfree
Kol I d
pena e ophahf sl chparif diiniile Efe e e B B oo

1080 (M)aramdouldeddmrmebefeteanona M Jubo et al. in Br. J. Dermatol. 139,
192-197 (1998). CTGF is believed to be a multifunctional S|gnaling

nmodul R ﬁ olved in a wde variety of biologic or pathol ogic processes,
such g%—@n&£§genesis, ost eogenesi s, renal disease, skin disorders, and
tunor devel opnent, There are at |east 21 different human tunbrs or cancers
t hat express CTGF expression, signifyin%sits i nfl uence on the biology and
progression of cancer. O particular interest is the fact that CITGF is
expressed in human tunor cells or surrounding stromal cells, including
acute | ynphoblastic | eukem a, breast cancer cells, cervical cancer,
cervical cancer, chondrosarcoma, cutaneous fibrohistiocytic and vascul ar
tunors, esophageal cancer, gastric cancer, glioblastoma and gliomas,
hepat ocel | ul ar car ci nonas, Iaryngeal squanous cel |l carcinom,

- o o Y L T T T . I 1 P~ N P~




D) Pharnmaceutical conpositions and fornmul ati ons [0078] A rel ated aspect of
the i nvention concerns pharmaceutical conpositions conprising a

t her apeutwoabizosef2fecti ve anount one or nore of the conmpoumd0n0ioolite

i nvention described herein (e.g., a conpound of Fornula I, Fornula 1.1,
Formula 1.2, Formula IA, Fornmula IB, Fornula IC and Fornmula I1). As

i ndi cated hereinbefore, the pharmaceutical conpositions of the |nvent|on
may be useful in prevention and/or treatnent of varlous cancers;

sti m0886lng andher fo¥awaaceranrles forther Jlirdale e miRatice @MV&PW but are not
condnﬁk9&§jmqggm1 fareer; in stinulating cytolytic antitunor activity of

| ynphocytes [ 097427PCT/ CA2011/ 001179 and/or NK cells; in inducing
regressi on of establlshed tunmors and/or primary solid tunors; and/or in

i nhi dnstrugemtationhduced CTGF producti on and subsequent i nhi bi tion of
CTGF-nedi ated activities in subjects [ 0079] As used herein, the term

"t her Bﬁ’fé]t' cal | M APLECLANMaRIZRHS anBBRESs Sh&tanpeRt RbrRRITBPRHPNt00 KOS
admi red to a subject ?or treating or preventing a particular disorder,
di seahgileotinstosrdentiusing ansanslymalﬁwmolm @50 ect-6 sue b micsensiith aggragipebvavet b &min
of t hat & I he term

"t her 133¥ﬁp§?F§Né? ggqgnﬁﬁggékFu rﬁ%nﬁégﬂgQ?%zhgﬁgtnt of conpound
that stinul ates and/or enhanC|ng | L- 12 production under inflanmmtory

condi Examgple 1s Peéparaticmpf substiuteduphenytacetit acid ¢campoundsinor activity of

| ynphocytes and/or NK cells; induces regression of established tunors

i o RO PUeSi' AR <l > el RAHEE R SR P B DAY, SPRAptpir

ef f ecprovedumerount s may vary for exanple, depending upon a variety of factors
including the activity of the specific agent enpl oyed, the age, body
wei ght , generaIBheaIth gen% and dlgt of the SBQJeCt the tinme of

adm ni stration, mmmgycur at herrat eed@Phegier et i on, and any
drug conbi nati on, pphjcable the eff i t heTgnr&eCi t i oner desires

t he conpound to have upon the subject (e.g., total or partial response as
evidenced by factors which include reduction in tunmor burden and/or tunor
size as well as™ncCrgase in survival time ang | ofte which is
associated with a redUstFop T /P d 3 i
standard but nore toxiclanyicancer ag€hts), the prop s 8f the compounds
(e.g., bioavailability, ability, potency, toxicity, etc.), and the
partlcular di sorder(s) th |@Hsuffer|ng fro
t her apeuticHPty of f ecti ve deped®HSR: t he subj et ' s

paraneteF%HM@> L 1ipid profide |NSUllﬁﬂ@eve¢§1)glycen1a) severity of
the di seas®¥"8¢Bte, organ function, or underf§fng di sease or conplicati ons.
Such appropriate doses may be det er mi ned usi ng any avail abl e assays

i ncl ulioBdl t he aSteayk Twes spiubenisimpessian oiltenomaphanylasetieadt (588 & A3pBumMdIoin

br escP VB0 (00 i & aBEm BHPRALELFES Hiuet SBRnuAel ML 3o ml T BB
unti | sdmicmp\pas)manasteredevpm@e at 800Gt e edutiorhwae @oaceantrakas antier rtaetmedemewur¢
oL TThE o4 s AW BTl QRAL (A PNRLOsShy) b HEARE Hyerl QY GloardibE

dose mn in the range om a
adm nir's¢ aqee:bmrla;lrelry/vasamdractedtmm etanlgmeftater@ abzfutnlL) aﬁd unoe amth 1'Ohergbmgmptad

day when adm ni stered | ntravenou or . subcut 0.

oy of oApAdRYaE: Hew Wastean el Sanred saluch PONRACES 2 & 28, mEp e d2A RAd age agec
| east omeo@nmmmafé Aftert AatioR S EbIbrAE wAS Bldbrated kPayHES:. Ths@éﬂ/@é'h@hﬂyehow oil
Formul a 1. q mula IA, Fornula IB, Fornmula IC or Formula Il as defi ned

ner of 5 8d5%6) | ELIRSARD Mivts bt 5261 | ndapiastt, S8 s, bichy 70 o
hi t | t abl
carri b e TEh RS (S TRET B OE A DREBHERARY, cally acceptabl o

diluent" or "pharmaceutically acceptable eXC|p|ent is intended to nean,

wi t holf088] i t at Bted, ZinyA adipdwantof etwHBdromenteingilanetate gl0.dars , 1s3eenmei)ngnd
agent t 0 f V{

ot SR ERmorR L S5 e RO 87 B 70 Aol Ml e B AR PRLLIFHLL 3RO Y 0 007
agent, solvent, enuIS|f|er or encapsulgélng agent, such as a Ilposone,

cycl odextri ns, encapsulating pol ymeric | ivery systens or

pol yet hyl enegl ycol matrix, which is acceptable for use in subjects,
preferably humans. It preferably refers to a conpound or conposition that
is approved or approvable by a regul atory agency of the Federal or State
government or listed in the U S. Pharmacopoei a or other generally

recogni zed pharmacopoeia for use in animals and nore particularly in
hunans The pharnaceutlcally acceptable vehlcle can be a solvent or

T ] . o




WO 2012/ 097427PCT/ CA2011/ 001179 appropri ate, the above-descri bed
formul ati ons may be adapted so as to provide sustained rel ease of the
active phaormapeagri2cal ingredi ent. Sustained rel ease for mulratAzongowsb | - known
to the art include the use of a bolus injection, continuous infusion,

bi oconpati bl e pol yners or |iposones. E) Kits [0082] The conmpound(s) of the

i nvention may be packaged as part of a kit, optionally including a
container (e.g., packaging, a box, a vial, etc.). The kit nay be

comrenoplaBinyole ¥e @nd derantlined 36 6 uk he 7 2retmadds adkeatadi thleel Thertehenwas beatay at 8¢1CUioe

I nst U t'fh%q'ﬁlx P V\}éF & 'a{éd%lgﬂvgt%p a(?\fd \ﬁ%u?*r%\éfae'atv{nﬁ"nndetﬁgldétﬁéroﬁ‘ﬁé chatnlc ?ﬁtract was

conponent s I nc e acl dses I hor gani
sol vehied ovachmm dualfdts, fllqer@bmd/atapw&ted mrvan:eoab gwbeiheat:rtuds prdduet &ldificationadn a

Kit £ 0 854 a ni.c
sol utcElR %%gg?hqaflw%ﬁcgﬁ) pgﬁg?t gi'ggg‘?tﬁﬁgr?yggg%afe{heﬁg? [ %hg A(lr‘i’g Pe1'
al | of)phérg/l)kcdtatecspopea yalloopdil (@8 d4,y79P4)r t her conpri se buffers [ 0083] The
conmpound(s) of the invention may or nmay not be adni nistered to a patl ent at

ot QBT 1 ho SteRidi P BNAABRARE WP aeRiate A5 s BB TG sitreh(S mL)

pr actunde® htfogeh atmdbpidré fwad a@d&ﬂmdnbﬁtda%drpgm Qpnﬁ@pn@%w)anl%nh&t% Who
or nore active ingredients to a patient 4] A typical kit of

i nveMg%w%#ﬁﬁds%@eahxﬂmerb@iwgehqreraﬁfw b&mneé%tgte w'@mn‘ﬁ%ﬁ@IUMWwflltﬁjed
t o t hfdl tAY PRNARIMmASHIR e Hadhed Rt Eihand:: (25%!05“ lrRe Hittcate RS r@dhé’enjtra?ed wRN SER

A, Formula 1B, Fornmula IC or Fornula It as fined herein,

phar régé elhe eHde progeeiopas pyiiesam flaﬁheq*@@ﬂatoamha uginpta bdwger f1@r%1 hexaggs/ ethyl
| east, @& W&ih&r’dﬂ%’és (g)qélhé(dagj 305 &gt . Exanpl es of additional active

i ngredients that may used 1 n"conjunction with the conpounds of the
i nvention include, but are not limted to, any of the anticancer agents

i ndi dBO¥H her eiSteRfoT e at sedstiop efilthe exeL@eigi &9 qombl) imatetrehydipfurant (feml.), methanol
conp bi { v t

COPRHE) o il 1Y)l oL QASHABY Bl bNETS BBR HE HAE rescon
adm rmlgtueep V@%Smedmwe‘nmht ial opmg temthezaities. IRsoluldeampre, filiefecamndcthe viltrate was

¢ . ;

oy eniongdrlel BAGE EEklbra A e’ @5he WAL T he R WG BLHELARE P Hotsg win

sui t bty anetat&zl €he rorgdmic iphade vast dnmi |ong'r echhennt sulfate eddevapotatet] uhder agdicad
solutlon rent

parti LEe steri| f
adm rP?g%Siaé |one %Lég?rpmg%”%lf vf?ﬁalp cﬁl ?‘y L Eé’gﬁgfgf eg(s'érﬁpcféjgaér@'ng ethyl
]E)r lo?/la?betbté*lbemnafwe@ (b(]tc) to 4BXAVRILEEt. TWE é@éﬁi@@ﬁéﬁﬂ%@%@%@tk%kﬂ@%i@%@ )Td¥ea
ol I owi.ng exanpl es ustrate the practice of this invent
are MG bRGE o o BOIR Ao g “CheiBop 0 Ao o mihataton! 26038 m. 4, 181 (ot
J = 7.6 Hz, 15.0 Hz, 2H), 2.58 (t, J = 7.6 Hz, 2H), 3.56 (s, 2H), 7.07 (m, 3H), 7.20 (m, 1H); LRMS (ESI):
m/z 207 (MH"); HPLC: 4.3 min.

[0092] Step 5: To a stirred solution of the acid (0.19 g, 0.82 mmol) in ethanol (4 mL) and water
(1 mL) was added sodium bicarbonate (0.07 g, 0.82 mmol). The reaction mixture was stirred at room
temperature overnight. The solvent was evaporated and the white gummy solid was dissolved in water
and the solution lyophilized. This gave pure sodium salt of (3-pentylphenyl)acetic acid (0.17 g, 92%) as
a white solid. mp 124-126°C; 'H NMR (400 MHz, CD,0D): & 0.89 (t, J = 6.8 Hz, 3H), 1.28-1.37 (m, 4H),
1.60 (at, J = 7.4 Hz, 15.0 Hz, 2H), 2.56 (t, J = 7.6 Hz, 2H), 3.43 (s, 2H), 6.96 (m, 1H), 7.12 (m, 3H);
LRMS (ESI): m/z 207 (MH"); HPLC: 4.3 min.

Compound If, Sodium salt of 3-(3-pentylphenyl)propionic acid.
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[ 0087] All HPLC chromat ograns and nass spectra were recorded on an HP 1100
LC- M5 Agilent instrunment using an analytical C18 colum (250 x 4.6 mm 5

m crons) wbt2h12z09gnadi ent over 5 min of 15-99% CH3CN- H20 pairtda201102¢473FA as
the eluant and a flow of 2 nL/mn. Exanple 1. Preparation of substituted
phenyl acetic acid conpounds. Conpound I: Synthesis of sodiumsalt of

(3- pentyl phenyl)acetic acid using a nodified Sonogashira procedure:

[008SH Step 1: To a solution/suspension of 3-bronophenylacetic acid (5.02 g,
23. 330/l ) in BrhaAbsre (awmPawny wes r isRAreEnper Rt @“W%dd@é”@@nn@ht(&-&l@cﬁ
sul f usromopRélirdpiBhit -aclthBthGoeQEl. 858 1SR4t ¢ br‘aﬂp%ﬁ thB&RuBl! Bd r@dw@éeé:lﬁigﬂ‘%“eoﬂgly

80C. The sol ution was concentrated under Teduced pressure. resi due was
di | ut ©guegc vsieg pylladivse/carben irpsthang! under bydregen mepsuadWhite solid 'HayMRs(408 MHz,
separ T- a a e

and b?lbﬁg) (Szg?‘ﬁ%@ﬁzﬂéomf‘n egﬁ)c()ér}-gaﬁltg?%%g ?'\*Agﬁes‘%g }n 2“? ﬁ(ggﬁu?;te
sol ut Harkhf 2mam (f022K), 25635 (b, i2hg, 1.25-1r88) ( nanﬂ-l)dt)lgedrm\aﬁ) SodiMm (101 MHz,

Zz'vfﬁéﬁfs?@# Yl vold 511 2 2% ooyt 2nonlES pidBRg 2 o @%rey BE 2410y
4. TLRWS (BB)): mzzzbia ((ViH'-COINaCH)LBIP(Q 4.3 m1n7 0 and 14.3 Hz, 7.17-7.26
(m 2H), 738744(m 1H), 7.44 (d, J = 1.56 Hz, 1H). [0089]Step2 A

m xture of e br o enyl ) acet at e 1.24 mmol) and
tetra@%@?ﬂ%ﬂ#&nké&?‘lﬁgvﬂ?%@fﬂ?m é‘teéy'(Rf‘e%YI)?j’e?%a‘?'é nmml ), was treated with
PdC12(PPh3)2 (26 ng, 0.037 WD 2012/097427PCT/ CA2011/001179 mmol; 3 nole %
and 1[0p9m]t yne (B abdVle, compounaTws) pﬂeBar@dSé%aﬂof?@oMHéﬂndT@?arﬁr\bbﬁntM‘@ éﬂﬁéﬁﬂder@t

80C f 2 The. m xture was treated with water, and was extracted

di et h e"& ?ﬁ?ﬁ'C MBIy ASIET- Eh [alier wam BreparasbYRaFting Fbiamenienyacetic aplﬂén@tayl
and eyaeOowH SAns-N-pEAEYIbbRA ¥E8d t;heac%r ester Bh@@lﬂgﬁzukP%ﬁéuﬁ&ét \/\ﬂ{heoébng_ 11H NMR

Bi otage TM 25 M col um é‘flllca luting with ethyl acetate/hexane

2: 98, (4§8\MH%1¢YOR)38 (:p7e ﬁﬁneﬂ-hww )7pwe(tnmlﬁc@t35t é 45 3. pHeel ry)elelzms 87 I(m, 1H

0. 23 0 e et I ent L 3
O b v o AL T R A L S e e
ﬁa(r]I boh79(263%3825h na7. 9201:3003% w)so O'ﬂhGZ?IOKI mnsme}/]atogqgﬁlwl 34|5 sz:u B85.06, 2ME2r12.89;

yar o S ne enperature overni g e solutl on was
Fil te%@%ﬁ%’ﬁ@%@‘%?%rﬁwws washed with ethanol (20 nil). The
filtrate was concentrated with silica gel. The crude product was purified
by f | @ethperdovies caiima phly oS 8-FentBenyibRedf)adticdadnexanes/ et hyl acetate. A

clear oil was obtained (0.21 g, 90%. [0091] Step 4: To a solution of the
ester (0.2 g, 0.9 mmol) in tetrah drofuran (5 ni), rrethanol (1.5 nL) and

water (1.5 nL) wa @oo dOHt &80@ : t 0C. The
reaction m xture tirred overni gh oom terrpetfsaimre NHEHS Ol ubl es wer e
filtered and the filtrate was concent rat ed under reduced(pr@ssure. The

residue was then treated with 2 M HCl and.extracted with ethyl acetate. The

organi ¢ phase wa -o ouer sediMem sulfat exand _ev po(gca,%ed under reduced
erial Wag,pHr) Tied on L1BI ot ageTM col um
y accét at e/MNaﬁre§ul(0 10 to ) & eluant. This gave

pressure. The cru
(silica) using et

pure (3-pentyl phenyl)acetic aci d*(%0.19 g, 99% as a white gummy solid. 1H
NVR (400 MHz, CD30D): 5 0.90 (t, J = 7.0 Hz, 3H), 1.28-1.38 (m 4H), 1.61
(qt, J:76Hzﬁg,-'#9hiz>, , ?CHBJ@%%MW 3.56 (s, 2H), 7.07
(m 3H), 7.20 (m 1H); Lmz 207(|\/E2_CL HPLC. 4.3 mn.

[0092] Step 5: To a stirred solution of the acid (0 19 g, 0.82 nmol) in
ethanol (4 L) ang water (1 niL) wa/s\added sodi um bi car b%gate (0.07 g, 0.82
mmol ). The reactj s r P at Foom ergt tr'e overni ght. The
sol vent was evapor at ed d the whi GggGmy' solid do ssol ved in water and
the solution lyophilized. This gave pure sodi umsed: tssf

(3- pentyl phenyl )acetic aci d (0.17 g, 92% as a white solid. np 124-126C, 1H

NVR (400 MHz, CD3QR); 5 O 6, 8+ HawnaaH) , ongH), 1.60
(qt, J = 7.4 Hmddeolnid?, 6(, VT s .(s, 2H), 6.96
(m 1H), 7.12 (m 3H):; LR ES Mz 207 ((M-1+); 4.3 nin

Ycis,

S JaRY yl phenyl ) propi oni ¢ : acrt
31

Compound 11, Sodiumsalt of 3-



WO 2012/ 097427PCT/ CA2011/ 001179 [0093] The above conmpound was prepared as
for Conpound | starting with 3-0x0-3- bronophenyl propionic acid ethyl
ester. Theoketxmes2group and the doubl e bond were sinul t oeaasby/wedaced

usi ng pal | adi um carbon in ethanol under hydrogen pressure. White solid; 1H
NVMR (400 MHz, CDCI3): 6 7.14-7.10 (m 1H), 7.04-7.00 (m 2H), 6.95-6.93 (m
1H), 2.88-2.84 (m 2H), 2.55 (t, J = 7.4 Hz, 2H), 2.44-2.40 (m 2H),

3 130 NMR (101 Mz,
(13028[351 5% gr7ng %?9&411 %53%5412}18tenn312(é@70mm‘@n46g]@4%d &1232 g, 59% ®maRain2methanol
31. 2, 1%@ rﬁL) w8s %ddé’&p&oluéﬁesﬁifoh@'\éfém({%ﬂ oBlZmAfh t:o%NﬁPE%asFﬁlr%d at
4.5 ound 1V, Sodium salt of 3! pent- -e phenyl)acetic acid.
[0094'131'% f%tbng\)*e E’Eﬁrﬁ@l\!ﬁ'ﬁi was qyaegate@da ﬂﬂ@rfewﬁ)wﬁddl‘ﬁscé\tedr i agmikkure of ethyl
E-(3- Q@é't‘éteﬂva?é?y(b ﬂaﬂfﬁelg @r R&d A &?tob%rj ?o‘?ﬁ}n‘? rsulfz;l:cgeaﬁ]ldaéo%%ntméd PREPASRAe
by reactln - I’O acetl C aCI

t r answas ;péﬁfd%wlh@raoﬁll@ ped @Iqﬂngamtm aewtyre @hdﬁexar&smﬂm acetath (9:onsThisNyavee (3-

a.  geroridebRihiely dmshECT ach Sopets iy red ooty My s doo B} s -

1. 45-L464m( rtH),2ZFH#1 (B, 98),(1.22 Jm=2R),8.68),;3H)30.65\R EHQLHWIQ,(E ) = 209FMH");
179. 28 ég% 25 137 92, 130. 32, 130 04, 128.06, 127.59, 126. %]%)3 123. 52,
45. 21, Py é min,. 52, 12.89; LRI\/IS(ESI) mz 205 (M#); HPLC: 4.1 min.
Conpound V, Sodi um salt of E/ Z (3-Pent - 3-enyl phenyl )aceti c acid.

Li OH [o0BEY NEOH/ $t20 2: WO 28diafIOF4RE RSbF @@%1&6%%68) i @&ﬁé&t&haqzlmlj@va% added

d t 150
o L GTORSIN 2R 67 ] K it iAo (G oSl b

m Xt UARd ¥éishes tiddi deed) 31"9 mef ol The FelctiohNRixRPe WRRthasasy ﬁvﬁmérﬁhﬁ% %Bgar‘ém% at
resi due was dis in a mxture of ethyl acetate/water (3:2).

or ganf ®°Fdgeth \)Oé%te@(ﬂpemfi\y@s asidgr @nf $he pradectaves extacted withtadiy a¢¢teter(és4 Suel).

t
hao e bickficUayd iR e G BBGM dlitaROd bohBniflehuf e RladBXRCSIAEENY ash
col orwg@at@grap@mov glhcagwgl with Nwmuxtmo dﬁ/l—lzexaﬁ@@/@th)/l aﬁ:e#ate" @62(8 nThlngave 3-
So0 (R Mppdio g Mk bsiecads cbress s i, 0 dhoba 1NN HAMbE D C B o
26. 2 (molb), 7158t%61 (muulancﬂdzz( ZQﬁr(ltn) 1::@;57 ad(cjde@l Jlﬁdﬁ'&(i (I)-lll3t1ﬁgg?69 é§03H)UB15'60(§' gm);
) 1) t et enedi am ne
CopoetRUSTEGLE Lo Wl T oL B

coppe nmmol ). The reaction m xture was heated in a
m crowave apparatus at 145C for 1h. Water (100 nL) was added and the

pr odu[coogw\]as ext step BeThaviddbestehipl 2 @cﬂam fu@rshﬁﬂemltg th@dug»hgzﬁ[b:nfeel(@Y% Yas
e resi aue wa

11 ag "Bk HRRRAIR bR ©o0 Ba: Qo2 Bt archbiosnoe (B i cuer wqoggaeifgtt@s

( 8 2) mixﬂ_déﬂ% ?éajafaeﬁmpgﬁ(g)gb@mkmcgg 0. ZQ%Holwhagko(p%ﬁéﬁélcaﬁom &9 Py gé %%ﬁmBQ ﬁ{\d

7 23 eé%ac(t n]myre vyasogtlr(edioovem@t-ptg 1% Dlgt]lqylanmeﬁ\gaq @mcmqp ungelsl@dgged Prielpsure

LRVE 45100 mibZwate? fhs GNbEY. The mixture was then extracted with ethyl acetate (3 x 30 mL) and the
crude product was purified by flash chromatography using a mixture of ethyl acetate/hexanes (30%).
This gave pure [3-(3-hydroxyprop-1-ynyl)phenyllacetic acid methyl ester as a brownish oil (3.8 g, 84%).
"H NMR (400 MHz, CDCl3): 6 = 7.33-7.37 (m, 2H), 7.23-7.30 (m, 2H), 4.49 (d, J = 6.1 Hz, 2H), 3.69 (s,
3H), 3.60 (s, 2H), 1.68 (t, J = 6.3 Hz, 1H); LRMS (ESI): m/z = 227 (MNa*); HPLC: 2.7 min.

[0098] Step 4: To the methy! ester (3.8 g, 18.7 mmol) in ethanol (70 mL) under nitrogen was

added 10% palladium/carbon (0.30 g). The atmosphere was changed for hydrogen. The mixture was

vigorously stirred at room temperature overnight. The solution was filtered and the palladium/carbon

washed with ethanol (50 mL). The filtrate was concentrated and the crude product was purified by flash

chromatography using a mixture of hexanes/ethyl acetate (3:2). This gave pure 3-(3-
32



[0097] Step 3: The iodoester (6.2 g, 22.5 mmol) was m xed with pal |l adi um
chloride (0.16 g, 0.22 mol ), triphenyl phosphine (59.0 ng, 0.22 mvol) and
di et hyl amvoeo(260742z) under nitrogen. To this m xture wagcadoeod mopper (1)

i odide (43 ng, 0.22 nmol) and propargyl alcohol (1.57 g, 28.1 nmol) and the
reaction m xture was stirred overnight at 45C. D ethylam ne was renoved
under reduced pressure and 100 nL of water was added. The m xture was then

tragcted with eth t at nd th d ified
R e RN RIS
I P D P P T -
7.23-76 513 2. 289 (¢ J4= 49 "(7d2HJ 1:7581515&2 C2HHRVS. (ES) 8z 3299 ("MHBOHPEC: 28)min.
1.68 (t, J = 6.3 Hz, 1H); LRVS (ESI): rrlz-227(|\/|\la+) HPLC. 2.7 nin.

[ 0098hGbep 4: T@tebh\‘? Aebhrylungst ﬁﬁrog )grdlri@n F@Tg%)ror'ngte_r napg! o (ﬂere ,2nd

under ni t rogen was added 10% pal | a car e at’hosp
changedalegdar sigiasorrsa adgedtog gelutien Weibe wedoy ester (0.8 i 4.Aeamal) in dyrdichioromethane
temp I i

wshadou DT ey Bl i fies s R A0FRn ot DICLAD AN dlf (ifbn Bl B 30
pr odutads ggdedmndi the eeedpjtate wahfiltened and wgshkashyithusthrg(49 mixThe diltmte was evaporated

2012/ 80 F2 PECTP AR By Boy Ers i P SO Bk g sty oo 2.9 7ok My atqrupe

as a wad geddds theomdxt 6t@p ABthgut FBRRGr.putifitdiyR 1(]—|4IQDI 0 MEES@@CIQ% 98221, L 1 4~1—'Fz

G o ends (5,40 3 ham £l AoBsoohy, Sellf, 29 280657 o Bizh kil de 70

mz H20H)(MH); HPLC. 2.6 mn. [0099] St ep 5 At OC under nitrogen,
pyri di ni um chl orochromate (1.44 g, 6.70 mmol) and nol ecul ar sieves were

dd |yt t t 0.9 g, .4.4 mol) in d
i cri8PT0: hancSteRa: e SIGator d4 .S ohS RehieSidiSolie i dirarRroRaR(h k). b
and Zsdpafite lﬂemérﬂaamgaé umat.orEbh@thMrgm@h |p%%haﬂdﬁdbraﬂﬁbet 1 B 6% Rinid® @ dry

wasflgtere% (r:z ?_ h et The filtrate was evaporatedto
gi ve FEANEIYERLEA] yahéﬁﬁr@é@med ASPtIRROh% R Neathulylldjur (b:OGwpl.<18 simol). Ghe
g, 9781@3ngeTB@utﬁirﬂ\ﬁ§'é’ g ratast tH%Q@mg%%w?f@ f(5|'62@ mﬁ"'F §rﬁh m é*@ofbrr 45%%“?5 ﬂl solution was
purlflcatlon VR (400 MHz 2 (t il)
7. 24-2fdsg *c%r?'défw)de apdthe m'?sturzﬁ)“rre@f%g '(ét 0° @r@nd & r@m qesnpezai)dre Q\/emglott Wager (30
7 6 |

L} 8% addecthd he olfanic Hydiwgsitraplel W MIRTR L0 S RN dog dyers
cont awprvgasézed ovitht brive aﬂd drigdnyhy tsplvphfewgs pimxmteduaumthe oafmdixe \(/a?s purtfiedusing a

o bt T o RETSEUY RACHERD bl ol o BRI Snhudin PP epent it

t enperrenuasefioacig Onethyl este =ata aaorneus oHQOrE5Ny, 270%)t M siMFR (400 anwancggidﬁﬂ 7tise

over m oni dak droer 588 o) 9Bhe 455 Vgl B2 Ry o) oo Pagbr meke Bhcse d (i

et her7.8 Bizx213)) 2185)2.3The, ZHohisnedd,ethg)3, h ayes sHyer e washed with brine and
dried. The sol vent was evaporated and t he reS| due was purified using a

m xt f etrale t her/eth cet el uent, This gave pure
E Z- t’[@ﬁ p Me }/1%) S¥HY4q 053‘ f?é'f‘hg) egt Oag"%ol)ctﬂ ey rOEH“P” (8.mb),
g 27r%thad;FFJ(1J\EII\ﬂRLI 4060 wiitéz, (1B0ML P was Gadded - nﬂr&:mmya&x(dgl(mhmg g 1Qﬁm3})Q§ o(Cfl The

g’gaélonipbxturé% Hl)’fgﬁ! ({Vﬁ.{m%at rlé?)rgjer(\aaraﬂlge_’ll@e golv_eLntszﬁ cgi)rmqytrated aC|d|f|ed
[ 0010/&1]?1‘32 G@h?drodﬁbr% §cﬁ’d Hhd eftrétted Wﬁ‘h @H@f éébtét@ 33 %5 mQ?LGIQwerBT?éﬁlc gﬂa%e was dried

t et rahydr of uran nmet hanol _( 1. wat er é

i t hidi ﬁwPPW?%mé?@ hfﬁj‘ vaculnmbig ca{deoerodmﬁtewaemr ieth oni 2t siliea wad with rethyd
over nicgtite/Aéxah@d b t e 3Ry, h
N I O, DA re e AT bt 8o, B )G ook 8

or garfolerigpsi waNMBrMaa Mt GRYGIpobat €170 dSO (hi ghlH)ad 6T, 3orhe miﬂyd’m Pradyet

bur o Bz (3SR 2 S S LR L 4eT I aﬁﬁ‘io‘éﬁt £42 I T0apRaks oﬁe?‘é‘vﬁu
1H NMR (400 MHz, CDCI3): 6 = 10.70-11.50 (br s, 1H), 7.26- 7 30 (m 1H),

7.13-7.20 (m 3H), 5.44-5.53 (m 2H), 3,65 (s, 2H), 2.67-2.71 (m 2H),
2.33-2.42 (m 2H), 1.58-1.68 (m 3H).



WO 2012/ 097427PCT/ CA2011/ 001179 [00102] Step 8. To a stirred solution of the
acid (0.12 g, 0.6 mml) in ethanol (3 nmL) and water (2 nlL) was added sodi um
bi car bonawe 20807 0.6 mol ). The reaction nixture wasPsTigA2ed/ @170 00m
tenperature overni ght. The sol vent was concentrated and the residue was
diluted in water (70 nL) and the solution was |yophilized. This gave pure
sodium salt E/ Z-(3-pent-3-enyl phenyl)acetlc aC|d as a Wmte SO|Id (0 14 g

90% [9&%9#]NNR (400 6 @g sélaed golutloﬂ gjthﬁ acndd(_g 12@ g§ rorauol)\:p et%anqj (;6.|fnL @pﬂi water (2

5 27 rﬁL)’S&aé rdeBb")sodBmB&céﬁbongié) (502me30% ﬂ%dlmTh%H)eec@onlﬁﬂﬁur%%é@, s&ild at room
1.35-1.4 r1"pound VI, Sodium salt of

3- (4- tﬁmséaéurg ayermight pihersAIVERt Was epncentigted and B (esidrrevastiviedde werri 80 s and

pr epanedomsorl Was 8 ﬁ’éé&ldTh ad¢ blrkGolidnlsdir R BYenB3Ryiph
brono- 4-f | uor ophenmﬁﬁ acry g?e E% oatte? was prdeegare yg e%l)?lc%tlcamd acﬁ ?J%Nlhg%

of 3-wigkel4g mer a‘iQﬂeMWeDeﬁhﬁ (major, E-isomer) 6 = 7.12 (dd J=74 Hz 1H), 7.00 (s,

Cempor il g Uyt ¢ LB T GO PT 10 R I ety « %Eﬂt%ﬁ%t ?ﬁT‘?ﬁé 3451

6 58 zhlm 23852242(%9%()1135 14476 3H, 2H), 2.23 (t J =7.4 H, 2.15 (m
2H), 1.25 (m 2H), 0.99-1.06 (m 4H), 0.61 (t, = 6.7 Hz, 3H);13CNI\/R

101 37.37, .130.34, 129.58, 126. 84,
110 M ﬁdgﬁéﬂg&&é@@g@% pégtg"%%“y'%’é%%“"b BERB (ESI): mz 221
(M#+-H20); HPLC. 4.5 mn. Conmpound VIII, Sodiumsalt of

[ 3- I-|y[@ﬂd)6<?5] 5- peftey Rpdvengdrhpamedi wasaorebared/\ngﬂﬁ;bﬁfbﬁéad E@Térlfmg?miﬂalﬁ@ﬂelﬂ)@ I3-
H t 3,5 t at 2

T ool ockient Pl Ofhe gfiE' Was, imlePiiPe 1G0T oA Sl & oo g
ﬁ 41ﬂ2um|71it)enzTideMS| amdhlejbt_b)drearbﬁnﬁl&emyleﬁe&bgémmr)ospﬁ&ab@ﬁﬁydrybdi@ﬁbﬂﬁnétﬂrarﬁa at

, .7 .o and t he t stirred_at room.tenperature overni .
The roam EaRetedinie Sody'e NR R Rt CRoQBY o+ Baret /M 2 Srabdrb e hads
(x3) .(t,Coatrigag, 2)0amaat exd racys mrmdr(inestM% gﬁdmﬁb@é' £.66 a&lﬁi‘} B1(t J=
ge

evaporated |n vyacuo. The crude material was gurl ed on a Biota M40 ™
col urfh’ (& aBC NG (1A Mtz HP4006 &t18938a18Q.69.0158:38 rI87.370 13034, 122 58:1126.84,

3. beﬂayég)éysﬁ @véfozég_y@@%blgﬁff Hopek ERMDESTE e 22V 2RO HPL R ©

2H) gg 3.53 (s, 00105 Step 2: A solution of the benzyl

et herm&g\!_ wliyrsal of [3- HM YCfr DWY'hm']QQSICrﬂc)d at 0C, was treated with
N- phenyl -bi s(trifluorosul fonyl)imde (1.40 g, 3.9 mol ), and then

triethyl am ne
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(0.6 nL, 4.1 mvol) was added slowy. The reaction was stirred at 0C for 1
h, and then at roomtenperature for 1 h. The reaction m xture was dil uted
wi t h wat ewp 2ardbotdrzen extracted with diethylether WO  PCT/CA2011/001179

2012/ 097427PCT/ CA2011/ 001179 (x2). Conbi ned organi c extracts were washed
with 1 M aqueous sodi um hydroxi de, water (x2) and saturated aqueous sodi um
chloride, then dried over sodiumsulfate, filtered and evaporated in vacuo,
to give the crude product. Purifi cati on on a Bi otageTmd0 M colum (silica),
eluting with ethyl Hacetate heesane 0. 1: gave net hyI

[ 3- benzyl oxy-5-triflu pt anesul Oxyphepyl Lace 02 9, 799 . 11-1
NMR (400 MHz, CDCl 3): . 36-7. 46—(—m,T51-&, 6.98 (s, 97 (s, 1H), 6.84
(s, 1H), 5.06 (s, 2H, 3 72 (s, 3H)acetde63 (s, 2H). 06]°St ep 3: A

solution of E-1-penten- of. yl'boronic acid pinacol estery, (0.8 g, 3.9 nml) in
di met hoxyet hane (5 nL) was tre tgd h a sol utlon of the triflate (1.2 g,
3.0 mmol ) in di nethoxyet ha ( S:HL e(sol vas treated with

pal | adi um zero (0.7 g, 0.6 and 2M aq Sdl um car bonat e (1.3 m,,
2.6 mol ). The m xture was eg ﬁeat ed at 99 or 03 days. The reaction was
cooled to roomterrperature——&ﬁd—f—H»tered thro gh celite. The filtrate was
evaporated in vacuo, and th Iude mat eri al V\B&(p)url fied on a BiotageTM 25
M colum (silica), eluting w th® ethyl acetate«z{’h@gane 0:1 to 5:95, to give
met hyl [ 3-benzyl oxy-5-[ pent-1-enyl ] phényl ] acetate (0.4 g, 40% . 1H NWR (400
MHz, CDCl3): 67.36-7.47 (m 5H), 9 92 ém 2 6679 (dd, J = 2.0, 2.0
Hz, 1H), 6.35 (d, J= 15.9 Hz, 1R .24 (dt, )9, 6.8 Hz, 1H), 5.07
(s, 2H, 3.70 (s, 3H, S.WM. 2.20 (td; = 0.4, 6.8 Hz, 2H), 1.51
(dt, J =7.4 Hz, 2H), 0.98 (PE(PPC}M- 7.4 Hz, 3H).| [00107] Step 4: A solution
of the alkene (0.4 g, 1.2 mgffo%n ethanol (13 ™) was treated with 1%
pal | adi um on carbon (40 ng). The m xture was stitred under 1 atm of
hydrogen at roomtenperature overnight. The reactirén was filtered,
evaporated in vacuo, and purified on-aBi ; A 2%M8 col um (silica),
eluting with ethyl acetate/lte®ane 0:1 to 14 t ol gi ve net hyl

[ 3- hydr oxy- 5- pentyl phenyl ] acéttte (0.3 g, 9379 . 1H NVR (400 MHz, CDCI3): 6
6.64 (s, 1H, 6.58-6.60 (m 2H), 3.70 (s, 3knx 3.55 (s, 2H), 2.51 (t, J =
7.7 Hz, 2H), 1.55-1.59 (m 24), 1.28-1,34 (mo#H, 0.88 (t, J = 7.0 Hz,
3H). [00108] Step 5: A sgl ution of th erY( 0. 1.3 mol) in ethanol
(12 nm.) was treated vvg—gﬁ—vaater (3 mb)Xapd | ot hi mgtr@wiudean(l% ng, 6.4
nmol ), and the m xt ure-was stirred V|grously at room tenperature
overnight. The reaction mxture was diPited with water (100 nl); washed

wi th dichl oronet hane; then acidified to pH1 wth 1 Mhydrochloric acid and

ext r 00€mAIWi t h Slegh IArs@nmehfwﬁ%thﬂ 33-diHy@rsRypHeshy PA@ade 2 4 1A% SmdBis ﬁéétbﬁé'
over (§§§mtig1 sul ate his material was used W thout furt

puri f vasy it ﬂﬁfﬁum @@%?te @-% 9647 ¢smmph)) poigssgsmpiodige ((B3382a+)2.31
3. 55 rhmol) i, beh I2br6h'tde] 5 L/, )

2012/ 09$427PCT/ 2 ooomide) 79 [ oﬁggﬁgpﬁé%ﬁl mituread Shreq Woroam tergPeyature
1. 23 ¥ABIght; Jhet reagkan vesndijuteg dwilttveater; candl wagaextractast edthwidichlosaraéthane (x3).

bi Car@tﬁﬁ@ﬁé‘d @anhcgext?%cgs e )drlean&/etrk%dftﬁﬁ%ttj5f§)t@ %ch géﬂ)cgrgﬁg At vacgﬁmTpﬁ crude

terrper ature for a few hours. Solvent was concent I N vacuo
sol utM@ariglesasapyriied envp Birtaga™8r40 Mi ¢adleme dsii@).2eluiing witad% gibphadeitatefiekane, to

J P S SR IMMBGE St S G0 (ol g

6. 42 7(452(rm5)H B486d, (k= 1.2H)z, 18),4838-6.39Im=2M), @.947(s, 2}, 3.6D.(553H), 633((@2%H)
1.26-1.38 (m 4H), 0.89 (t, J = 6.8 Hz, 3H); 130N|\/R(101I\/Hz cos

20, 049019572 T a2 A3l of feseniil Sher U B A marqli dehiigive agﬁ#iS,mL )at

rril 2°Q2%ag Meatexawitt+ N2phgryl-biB{t(E uoBosulfamyllimide (1. 40 g 3.9 mmol), and then triethylamine

(0.6 mL, 4.1 mmol) was added slowly. The reaction was stirred at 0°C for 1 h, and then at room

temperature for 1 h. The reaction mixture was diluted with water, and then extracted with diethylether
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Compound | X, Sodi um 2[ 4- Hydr oxy- 3- pent yl phenynacet at e a Na+ [00110] A
m xture of 2[ 3-bronp-4-hydroxyphenyl]acetic acid (2.0 g, 8.7 mmol),

pot assi urwoantxomaize (3.7 g, 26.7 mmol) and potassi um i osCcaeA2bidihomyy 3. 5
mol) in acetone (25 nL) was treated with benzyl bromde (2.6 ni, 22.0
mol ), and the reaction was stirred at roomtenperature for 3 days. The
reaction mxture was partitioned between ethyl acetate (100 nL) and 1M
hydrochl oric acid (100 nL); and the organi c phase was then washed with

sat ur(a?)e@%‘@ﬁnfiﬁrpmd!cdmﬂa@tsl weracwash@somﬁtj Mmque@h&)mursddndmndwlwmre(ﬂ) and

b b o aBlgBY ARG ohdd ik d R Pl SIS, BGH G /bl Y58l 9
25CV)givsavibe benudg | pradiiat- laynfucmrmmzla)ssmagmocmzcafomrnmomﬂnea) elutlng with ethyl
(500 R le PR arPR e 14 B8 By (Bodofiond ShnaS R ef Yo R ey is iy 5
Hz 194)790/@ BONWMIR (4D0MI8z, ACDRI): H).36-B.48Fm( SH), BD8 (S5 1H4, €97 (2HH), 885 %, (1H4), 506

Su, n zyl 2[ 4-benzyl oxy- 3- brom)phenyl]acet ate (3
rfﬁoﬁl) gggg?gikhggpg(%%gﬁdard prot ocol , gave benzyl
(E) 2[ 4- benzyl oxy- 3-[ pent - 1- enyl]phenynacet ate (2.2 g, 729 . 1H NWR (400

IVHZ [6DM6}) : 67St3§ 37 .M Goludn b1 génféﬁ 1€ Ebroﬂlc—acﬁd %ma%olzeé'ﬂér 018")97 $o SﬁmBF)‘ in

1H) cgmigz (()ée]fr% 5 @L)lvéas(téeat%ymh 9 S@QJ'{I(}% fi'ﬁ)trlflage %112(9'5 a8, mmol:) wydngnetl‘;oxyeth@nq
Hz, 2B)mL). 154 é(ﬂ&taorﬂwas 1reéted7w3h Hadgﬂﬁ}\ zdfo 90. 7(? 0% mmz)l)4ar'|# 2l\/ﬁlé%uecﬁ)s  sodium

soI uti on of the ester in eth acet ate

t r eat@PRREH (hanla - @r’ﬁ"ﬁﬂ' cﬂ?q@wtwfou/awf\ﬁnﬁwatezdlgt ) forh'ie dﬁysxt Lheeraaatson was
t hor cigglelayto d68RAERPedafury 3hH FiltdRiiehrd? F’rcggt@nTneT @ﬁra’fee@ﬁ egg%&/}@‘%d E'Ja&%i £ the

ambi ent ten’&e;r ature under one at rmsp ere of rogen
filterede Matesiahwat eviifies ena Bictagryt &45cM qothnwran@at cellglngevltfmihyirammtepfhmm 1

0 5030 STty ey Mo FEPETcoy  RYT CIMMRIA DLt (2 B AT, 7 MR e Wiy
( 1.1 @309)1%7 36THARNPR, §H)06.90H 92 @DCZI—JB) 6.76 dQ2 £ 2.0, 2. 0=HZZ 1Bi),Hz35 @H)I '@ @FIZ( dd)

5 o2 ot F=Pao Wl oy S (o) 2R 10 18 i S ppyls ot g a0l y 27 gl g2,

3H) 1B0(dYNR: [ X0z, 1A+, ogmu):mﬁHﬂm)eso 153.19, 131.34, 129.40, 127.98,
125.32, 115.61, 40.55, 32.01, 30.17, 29.64, 22.80, 14.29. The resultlng

d th t b t
or ot 4281917, oiseBToA el ?ﬂﬁw@%ﬁ%@ 48 ey PBea ol bl b raslge with 1%
nggglalladlumearycabd) (405mg). ithict ralixB.0é wes sﬁﬁg%%ﬁ?éﬁ‘? Gtm 1dfl thM@eﬁ”a@QoWemp?rgture

Jj= 8 e[_r&ght ﬂhﬂé cégr( gvasz‘pq)eredzHggoq@ted JB vacyp, gnd @.’.I’.Dfled :pn5alB10tgg;eT("ng5 Srgolumn

1. 28~ [o] h efbyPitetdte/hd
oo A st 0118 154 Al b p B e

30. 080-3 93%)- JHNBIR (409, Mz, CREIE): Getsh4 (s. riH). GASEE0(PM2H) 286 (3 BH+P.5512.21),
(M - Nkt 21 bz, 2FG; 2561T50RM, 24 1 981 i3altRl- %), 288 @1 = 7.0 Hz, 3H),

[00108] Step 5: A solution of the ester (0.3 g, 1.3 mmol) in ethanol (12 mL) was treated with
water (3 mL) and lithium hydroxide (155 mg, 6.4 mmol), and the mixture was stirred vigorously at room
temperature overnight. The reaction mixture was diluted with water (100 mL); washed with
dichloromethane; then acidified to pH 1 with 1 M hydrochloric acid and extracted with dichloromethane
(x3). Combined organic extracts were dried over sodium sulfate (0.3 g, 95%). This material was used
without further purification. '"H NMR (400 MHz, CDCl3): 8 6.66 (s, 1H), 6.58-6.59 (m, 2H), 3.55 (s, 2H),
2.52(t, J=7.7 Hz, 2H), 1.55-1.59 (m, 2H).
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Conpound X, Sodium salt of (2-hydroxy-5-pentyl phenyl)acetic acid.

[ 00111] The above conpound was prepared as for Conpound | starting with

5- br ono- 2wo aeeesey phenyl aceti ¢ aci d met hyl ester. DenerhylGa2oamoof79t he

met hoxy group was undertaken using a solution of boron tribromde (1

M CH2C12) at -78C for 1 h then at OC during 20 m'n. White solid; 1H NMR

(400 MHz, CD30D) 6 =6.88 (m 2H), 6.71 (d, J 86Hz 1H) 350(5, 2H) ,

2 49 54-1.62 2 1.29-1.38 0.91 (t, J
49 tohaod oy Sk o oSl 20 25 b ek iardiede 6

130 Afas %%Ztea6wnﬂ%dﬂt§n bldefPbonate 48: 14%1 13 n9ﬂaol)3én@0(he3r%a6t?on #as 4stirelSal 4oom

LRVS (ESI): mlz 177 ( M- CO NaOH) :

2012/ 8TPEE/SETPICASOY 1*7%@1 Saveny N@émcwtrat%m Mﬁﬁ"é?alatnd dhe gopyiinn yasedikigc with

o PR TREIE IR 2R OB 8oy, SO RS Bl R By b e g Py

8. 3so|hu (0. zrg 195%)1@p(263-2662C8'Hs NNIR (409) MH2, 86,0D): 81683 7s,51Hijz 6.58H), 1H), 6.42 (s,

Lo okl Al bl R T 821,39, 1357 {m A8y I3 %?5 aH)

30 4513C$H\AF®Q1011I9|HéZCDLCRMSS(ﬁ3|7)9 18631 194 §8VI137 821 19.88H)11.6dP4 €41 14, &mm 17,
Compound_ Xl 11, Sodi um sal hexyl benzoat e [00113] 3- Hex I ben20| c acid

was cohverdad. Lo8 nt %dﬁ%%f g%w B 4Re @Varela ot i oc@did?s (MpNagr 24y HPLE:
NVR (#6@Nkiz, CDCI3): 67.79 (s, 1H), 7.75 (ddd, J = 7.0, 17 1.7 Hz, 1H),
7.25 (dd, J=76 70Hz 1H) 721(ddd J=7.6 1.8 1.8 H, 1H), 2.63
(t, J. = 7.5 He, 0 Hz, 2H), 1.27-1.38 (m 6H),

0. 89 S@L,Wsswum%“mywwmw]acw@ 3): 8 174.64, 142.29, 137.65,
130.28, 129.13, 127.47, 126.50, 35.73, 31.74, 31.55, 28.89, 22.52, 13.28;
LRVS (ESI): mlz 207.2 (M - Na+ + 2H+); HPLC. 3.0. Exa g) Preparation of
substi t ut phenyl propi oni c_acid conp ds. General sc X . Z n

defi ned agﬁ% Co@pound XPRPT B O 'B\/\/\

() 3- (4] 4- net b eI rretlb@ kphenyl) h c_aci d.pqfreR, B8 atlve
procedure Wnere n = ?" = 2o BE 0 an Y 9Bn. 0- CHQ/E%H@{)Q: CoH5. 39

[00114] A 2-liter flask was charged vmth 4- hydr oxybenzal dehyde (50 g, 409
nmol ) and wat er

BnBr HO NaHCO4
/\/\/\©\/lL I
K2C03/KI o  EOHH0

acetone CH))

HO
/\/\m
O Na*

a

[00110] A mixture of 2-[3-bromo-4-hydroxyphenyilacetic acid (2.0 g, 8.7 mmol), potassium
carbonate (3.7 g, 26.7 mmol) and potassium iodide (577 mg, 3.5 mmol) in acetone (25 mL) was treated
with benzyl bromide (2.6 mL, 22.0 mmol), and the reaction was stirred at room temperature for 3 days.
The reaction mixture was partitioned between ethyl acetate (100 mL) and 1M hydrochloric acid (100
mL); and the organic phase was then washed with saturated sodium hydrochloric acid (50 mL); dried
over sodium sulfate; filtered and evaporated in vacuo to give the crude product. Purification on a
Biotage™ SP1 system (40M silica; eluting with 0-50% ethyl acetate over 25CV) gave benzyl 2-[4-
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(400 nL). The tenperature of the reaction was kept at 75C and Me!drum s
acid (62 g, 430 mmol) was added as a slurry in water (400 nL). The m xture
was stirrwo 2009242 t hen cooled in an ice bath for 2 h. pChaeAponduct’owas
filtered, rinsed with cold water and dried under vacuum This gave 5-(4-
hydr oxybenzyl i dene) - 2, 2- di net hy141, 3] di oxane-4, 6-dione (95 g, 94% as a
yel l ow solid. 1H NWR (500 WHz) (DVsO-d6) 69.75 (br, s, 1H); 8.27 (s, 1H);
8.24 (d, 2H, J = 10 Hz 6.98 (d, 2H, J = 10 Hz); 1 76 (s, 6H). M5 ESI nie:
519 (@WN@}Y 313mr30m¢%ﬂmtﬁt@vﬁ%4 Qi Bé%l) wead crqumlahsydll JtiSNMEX ( I4QﬁM'HZ)fQD@§l) 6 3547-

el ranyarorarat oo 2 K B4 8% el kel Es B el o Te g d e

sus pe2’r$r 9%t (sa2HweBSuzekii croruehhg‘ of bdrﬁzyniz-rM -ba@dytoxyeisbrgmepbéradavétate @qUEOUS mmol)

vt oot Oieetl Sele bRl 03 Pertlon P RERE BatieeerTibaghs G

sul f am%)and NOAR (400t MEHZVCDOI, R 15Ty B2-2ci9t (At @ 1HE 7084Q, It)s.3,The r—&omtr% B (d, J= 8.4

extr shed wWith brine, dri ed over magnesi um sul f at e iltered,
o 1@}3%2{2@ 5 Yz TH), 6.23 (dt, J = 16.0, 7.0 Hz, TH), 5.15 (s, 2H), 5.10 (s, 2H), 3.62 (s,
() - 543H)( 4-Ay dnxyrsnemyr > byiy-1z, maollrsé @t ﬁert:by% 2[|-iz %)]-9' 8%ane- f* qigog,ﬁ% "

(37.0 91% as a ale eIIow sol i d. 1H NI\/R% acetone-
(s 13qjution ofghe &Stem@ 2 9/@ 4 M) 97 stiyPemtaa2(@0 1mboway then tred@ed vrqm) panedram on

(Ic-ii) Qdérbo}r ?086 ﬂ//\ﬂ/"?b)jr 245 n?;)(?ﬁe tLl{%l_\QlE%s ﬁﬁnf&gngxgdgejg?:im)\%c% Hﬁd%r Hry gge@rs The

deri \,f&?'FHP@ V(@?Smedv@tsaremgﬁénmeratuﬁe aingerxengr etmrsphleretdﬁywdnogermrm K?llﬁ&hem}rltaed

t
1t ernfcin Uelie SREBAISREN it a6 10k o 1 pRGEBTRUBOL DAL RS0 v g
over %@ﬁ"&é?ﬁ% sjlidaf aardjdgei Ieﬂtéungdwrtraraalm%neteyrt acdtatd bmrasmr/)egbremmmyhroxy 3-

() 3¢ (PRl o O o Hv B o B2 CoRTAE Eo i /2 sttt 2 S,

(500 BiA) 2(2DNBGHI)6)3 65 arz.,/z z{e Hzlhi)n :932?s (zHZ A6t -22.8(Hz, 22-9 1:5671.83 éngﬁrﬂ)

6 67

1(\/%1 ééy (- ¢ H)28§9((Mr+rr 7. 92‘!72 (3MDNa? NMﬁe(@élMHrz;%D@ls@ 5 1'(466%11353)19/@@1 34,
d 20010, tsed
gl, Siﬂs mm:ﬂ)?r @%eﬁzy@er 15(%2%1@21 Mg, 55‘@% a1 39l 2%&%@@%%%”%9#&%?1%%@5% R %;{,
r eactMERY ¥3sr thed cenvertrd &/ti\enmjmm Sﬂﬁ la/d@tﬁndajdanroqoomlt ta)grvefsqdmrﬂnﬁl-[4+hydrai9-3

3

ot & RonILEPAocolP (RS yAnRaBRPYLRG S0P nFR st 1R3-18rC 1f BRSO Rz
conc &RaQR)ed 7t06 (eln! 8i2l0 lvlmttﬁ mse (qrmrJ=r 8.602.6MHzsiH), cBa?’g@jI J 8. 01§1z21195/BrB%t (8 2ap19),

aci d v Byt “cer & 21 4T Buny A0 SR Gl S BRI U Lrﬁzh?séaérmwa (101

(acetMle: @lmom) 8. 120(1lsr 15317 11490, 547 12@ 8(3d12QH4 1727=089 154'213) 44, B4 7:?1 é@' 302% %27)2

2H) ; )
gzz) Hr 33%%@%3(@% m/éﬁifg @WRMa)éNarh’fefi'ﬁHea%? 2(1. %ag+ H 41?ﬁha|(growhdm ion);
4 metHrLG keemayd. chloride (0.72 nlL, 5.3 mmol) were dissolved in acetone (9
m.) and treated with cesium carbonate (1.45 g, 4.4 mmol ). The reaction
m Xt yr e was isred at r errperature overni ght. Insolubles were filtered
and tgﬁéﬂ%g#lﬂgg §Hd\}éﬁ‘ssaét\fgg§r‘é rayy- ﬁrﬁ’&@W'Wdﬂ@é&“?ﬁ‘é@sur e. This gave
3-[ 4- (4- met hoxybenzyl oxy) - phenyl ] - hex-4-ynoic acid nethyl ester (1.67 g,

959% [088&114] whi t Ehpoubese ‘ﬁhhp&h@&a@sﬁr‘épWeUhQéﬂfoif ldotnhkf‘oruneur 'sz%rﬁi%wﬂﬂ 515?
sol ut an of . th i n_net hanol S adde

pot aZSSUPEVRYSI gﬁﬁeg% aE'&c{“etZé' %St?fLPemntra/'%i@aaf i Qﬁm"\ﬁ&@xxtgrwpewa%wwmken usmg a

t enpeoiation ef byenIitigdimidel eMm'H'ﬁIP%-)Sat sra gt foP R H"@r%naéildg'étcgﬂ é@oprlﬁﬁnszrttehsdhgl

HCI and extracted wth eth acetate. The conbi ne gani c layers Wwere

wash (490 Wz CD:8P): = 8158 ﬂh@"ﬁo‘ﬁ vére, dhas.6 Brpldl 3ubdder 2Hp@u®ed, J = 7.6 Hz,

pur 13- T AR Rg o b AR Ia [ 7 0B S ) WPl 9T "Bk

as al 406e1§4)ﬁdeﬂ34 Qa. 130NMR 125088, Miz)15( B26)576 47.48434.018 30 B0, @*rD42 6298, (19.24:

2H %@MSG@W@%WH‘ CO- @F%Hnji’ﬁ-aq\érge@r” Lo 300 1" (nt:H) 331 0 (N%rNa) %

Cbnpound XV, 3-(4-(3-phenoxy- benzylanlno)phenyl) pr opi oni ¢ aci d.
Representative procedure where n = 1, 8= H X = NH and Y = 3- C6H5- 0- C6H5
41 WO 2012/097427PCT/CA2011/001179 [00115] To a sol ution of

3- phenoxybenzal dehyde (3.2 nlL, 18.5 mmol) in dichl oroethane (60 nL) was
added 3-(4- anrnophenyl)propronrc acid (3.0 g, 18.5 mmol). The m xture was
soni cated and transferred in a mcrowave vial (20 nlL). The reaction was
irradiated at 100C for 10 min in the m crowave. The solution was
transferred to a 500 mL round bottonrflask and sodrunrtrracetoxy

~NrSs N



Exanpl e 3: Preparation of substituted octanoyl phenyl conpounds. Conpound
XVI'l, Sodium (RS)-2[4-octanoyl phenoxy] decanoate. WO

2012/ 0974206RCR/GAR2011/ 001179 [00117] A m xture of PCT/CA2011/001179

1[ 4- hydr oxyphenyl ] oct an- 1-one (10.0 g, 45.4 mmol), K2CO33 (9.4 g, 68.1 nmol)
and iodine (1.5 g, 9.1 nmol) in acetone (100 nlL), was treated with ethyl

2- br onodecanoate (13.9 g, 49.9 mml) and the reaction was stirred at room
tenperature,, ynder. nit erni.g Sol vent was evaporated in vacuo,
and té@?%géﬂeg?fg‘ﬂ’f’is?{ 8%8%@%\?@%% a?ﬂy acetate and water. The organic
phase was washed with saturated sodium chloride, dried over nmagnesium

sul f g0e114]i | t erfrd apslecsmpmuatiadas preparedoas TdreCampelsdniastertingl witkad-peatyibieneaic

on a silica gel Wi 5 t a t el he y
(Rs) -3 Wiieokrigt bnBR ACe0TA ey T 1819ty 25l ca dartgu 7 B3 2o
EN&(%ggz S, 2FFPQ| §é 1, 4@@1 %21)(@044 5 §n04rlﬂzo G%H)t J 8. ﬁgﬁgzdsHJ 1i’CE}\INZvRP(Izo1 RMﬂz
Hz A4O): 519679, 047 ewms 12961@ 1554 $ﬁ0'm§0 4 305t 2@@()(&{542%% Ry iy
124 7 2H) , 085089(m 6H). A solution of ethyl
ester 1(&/! Ng gg BA%IL)l%lnﬁaa m xture of tetrahydrofuran (360 niL),
nmet hanol (90 rrL) and water (90 nlL), was treated with |ithium hydroxide
nonor@;dnmd_(ﬁugsgqiurmzsaltsfaqlfrewaerz;natet he mxture was stirred at room
tenperature for 20 h. A second portion of |ithium hydroxide nonohydrate
(2.3 @ P45 8 MBRLL, AIgg @%@ éorﬁi ! h3 50 §5l't rbgetqe @IanBQIQinE)rocedure m
t enpe at Ure for”an hdditiona He reaction m xturd Was concentrated ﬁ
vacuol@mtha Be'H NMRI4E0NEz CDCGNE . Betsmel), 2Th{dddadet .ol &nd7 Wt &irl), 7129e(dd, J—

mgnobPUORR bher 2T TR St b Ce it atbct P b Ho2vEST HE VG Tide0 e

pr odugiy), 1Pyt1 Bs @rﬂt elem ocag (@ JSi |7|53Hz BH); ﬁ@d\lMRl 4o Mgszsbmm@%mwlm 29, 137.65,
acet at e/ hexan zation rom exanes

(RS) - ﬁ%%c?&rﬂ&yﬂ%éﬁo@]@eéﬁﬁén 148, %ﬂ 2. 2@689g 2286 m? 3-8%- LRMRi(Ee)s @Y7 2072 -
45- 47(Q* 1bHNVRPL 409 oMHz, CDCI3): 6 7.93 (d, J 9.0 Hz, 2H), 6.91 (d, J =
9.0 Hz, 2H), 472(dd J:68 57Hz 1H), 290(tJ:7.4Hz,2H),
1.98-2.04|( 2H) , 1.74 (m 1.46- 1.59 (m 2H) 1.24-1.37 (m
18H) , E Prgparagog qflf“bwtecbpwyéﬁmpﬂ"mc gcig ‘FH“P@H) ‘A solution of the
acid (9.4 g, 24.1 mol) in ethanol (200 nL.) was treated with a solution of
sodi upehiapsdpapat e (2.0 g, 24.1 45 WD 2012/ 097427PCT/ CA2011/ 001179 mol )
in water (50 nL), and the reaction was stirred at roomtenperature for 5 h.
Sol vents were concentrated in vacuo, and_the solution was diluted with
water (950 niL), filtered (0.2 pm, ophilised to give sodi um
(RS) - 2- [ 4- oct anoyl phenoxyl decanoat e _a Y QQQPSOI id (8.8 g, 88%. np 275-
280C;, 1H NVR (400 MHz, COS0P) "6 7.1 = 9.0 Hz, 2H), 6.97 (d, J = 9.0
Hz, 2H), 4.72 (dd, J = 6RZ2had.9 Hx; TH ¢ 2. 95 (Pt—,proﬂect*rngzroéb Hz, 2H),
1.94-1.99 (m 2H), 1.64-1.72 (m 2H), 1'49-1.57 (m 2H), 1.28- 1.40 (m
18H), 0.90 (t, J =6.9 Hz, 3H), 0.89 , 1 e Hz, 3H); 13C NWR (101 MHz,
CD30D): .5 200.72, 177.83, 163. 37, 0,~129.61, 114.70, 79.55, 37.94,
33.19, 31. 87, 31.76, 29.45, 29.38, _29.24, 29.22, 29.16, 25.74, 24.85,
22.57. 22.52, 13.29, 13.28 Y TRME (ESI): {mfz 391 (M- Na+ + 2H4): HPLC. 6

m n. Resol ution of the enantioners of Coﬁfpound |. The sane procedure was
repeated for the (S) isoner WO 201 RR27F A2011/ 001179 Sodium Salts
of (R- & (S)-2[4-Cctanoyl phenoxy]d oate [00118]1) Formation and
separation of (S)-lactam d@ @ﬁ ASol ution of (RS)-214-

oct anoyl phenoxy] decanoi ﬁg %bvez 4 mL) in dichloronethane (20 ni)
was treated dropw se vvit' oxa yI chiori de (0.26 m, 3.1 nmol), and the
reaction was stirred at roomtenperature for 1 h. Triethylamne (0.51 ni,

3. 7 ngompowasXBA (e d:(4-{HetwgpiaynybithorgbrerytihekX-indi adid.1 mmol ), and the
reaction was stirred at roomterrperature for 20 h. The solution was then

B e e 2 N S4B

dried over sodium sul phate and evaporated in vacuo. The two di astereoners
were separated on a BiotageTM 40 L col UP’Q (silica), eluted with diethyl

et her/hexane 1:4 to 1:1, then with ethyl acetate/ hexane 1:4 to 1:1. This
gave the separate pure diastereoners. First diastereonmer (0.51 g, 45% as a
white, waxy solid:




[00119] 1H NMR (400 MHz, CDCI3): 6 7.93 (d,

J 0 Hz, 2H), 6.91 (d, J =
8.8 Hz, 2H), 5.68 (br s, 1H), 5.54 (br s, 1H)
1.

= 9.

,52 (q J = 6.8 Hz, 1H),
4.77 (dd,wo 2612/0934275. 2 Hz, 1H), 2.88 (t, J 7.5 Hz, 2H)>chA92}1210089(m
2H), 1.69, (tt, J = 7.3, 7.3 Hz, 2H), 1.46-1.56 (m 2H), 1.47, (d, J = 6.8
Hz, 3H), 1.23-1.38 (m 18H), 0.86 (t, J = 6.6 Hz, 6H); 130 NWVR (101 Mz,
CDCl 3): 6 199.15, 172.34, 170.09, 161.35, 131.47, 130.82, 114.56, 76.70,
71.16, 38.59, 32.90, 32.00, 31.93, 29.57, 29.52, 29.35 (30), 25.26, 24.68,
22.84 (20), 17.85, 14.29 (%g) ond di astereor (0.5 g, 42% as a

vi scous, colourl ess oi 12 NVR ( 400, Vi €DCh3y=mgef. 90 (d, J = 9.0
Hz, 2H),691(d J, — 6.15 (br ,1H) 5.20
(g0 J = 6.9 Hz, 1H| 479(dd,J—.6*,°5.9I92,0’i?317, 2.88 (t, J = 7.5 Hz,
2H), 1.95-2.01 (m 2H), 1.68, (I, J =7.3, 7.3 Hz, 2H), 1.47-1.55 (m 2H),
1.39, (d, J = 6.8 Hz, 3H)?H3122137(mCH:£L8H) 0.86 (t, @Y= 6.8 Hz, 6H);
130 NMR (101 VHz, coal 3)H 6 199.43, 172. 71 170.29, 161.52, 131.31, 130.60,
114.84, 76.48, 71.13, 38.590 32HR), 32.00, 31. 9@0329 58,2953, 29.36 (30),
25.36, 24.76, 22.84, A7.6 4."9% (20).

t he correspondi ng sa
di astereoneri c esi® 1.9 i n acet onidori (72 nm.) was treated
with a solution of Iithium hydrOX|de (0.5 g, g 7 rrm)l) in water (18 nL),
and the reaction was stl rred at 47 WO 2012/ 097427PCT/ CA2011/ 001179 room
action was quencheq by addition of 1M aqueous
HCl (150 nL), and e dd With et hyl acetate (2 x 10@oidg. Conbined
extracts were washed vy er (150 m) 2PEH sodi um chl ori de (150
m.); then dried over S&dhd.lm | fate, filt and evaporated in vacuo to

gi ve the crude acid. First i (Rghsr Rf, silica gel):

[00122] Purification on a Bi ctageT L colum (silica), eluted with ethyl

tenperature for 17

acetate/ hexane 1:9 to 7:3, gave the purified agid enantioner as a white
solid (1.3 g, 87%. 1H NVR (400 MHz, CDCI3): 6 11.50 1H), 7.92 (d, J = 8.8
Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 4.71 (dd, J = 6.4, 5.9 Hz, 1H), 2.89 (t,
J = 7.4 Hz, 2H),197203(m 2H), 1.69, tt,JCOHl 7.1 Hz, 2H),
1.45-159(m 2H), 1.21-1.38 (m 18H) 0.8 = 7.0 Hz, 3H), 0.859
(t, J 6.8 Hz, 3H); 130 N X .6 200. 20, 176.59, 161.76,
131.00 130. 77, 114.83, 76. JF[ii 38. 32.80, 32.03, 31.93, 29.59, 29.53,
29. 39, 29.37 (20), 25.38, 24791, 22789 (20) 14.30 (2C). A solution of the
acid (1.3 g, 3.2 mol) in ethanol (20 nL) was treated with a sol ution of
sodi u_‘miniqar bontatzenérOﬂa&ngas?caarga@Ivouthl Dhy@roRibenBaltdhydeddd d or @afl) & Waker
sti rr@go omten‘gq«?r atyre for Solvents were evaporated in vacuo
to gi %@5’ pre gl the Wﬁic?%n gt‘/e@@lt 7a.C apd Velehvrasiagd (K29, 4B sundlewas
in Waécﬁi’ed(ak@slﬂﬂcg in Watet ﬁoednl()OTBe '?ﬂlﬁﬁﬁéﬂuasﬁéﬂr@a)foﬁﬂfﬁ thé!r?@&&léd pesh 8 bgll%%r t2h1e
pure enantioner as ? solid (1. 979 . 1H NMR (400 0D):
7.91 pjoduch was i te@ﬂ) ”ft§e§6W(tE| CQJd _whiep e iyl uad%v’\ﬂquurm Ihl@ gavey 5(4-
1H) @d%ybénzyﬂdene?%?-di‘%et% ?gaho%heu @ﬁj{&r@ 93H) 9435865% a(yteﬁow %olm 7HzNMﬁ I-?)%OO
0. 882MH%*F ) (BMSOwle)rd ?1%5 (Q’H)S 36 MR 'ﬂb% ; %DQGU)O He); Q@@ 662H 1J7-7 18312) 1.76
163. 3¢ 6|:I| 3 6

3( 7 )'3QA§‘@SI J‘n?/g % (2%4\1 Thid %o o%rgy wgg’dggglvétg %g%@go%gétr%rgdéégra%( 50

29. 40, : 5,75, 2
dat a Mb) md %fiﬂeldes&wén to e;é@blh@h eh#mraryireagnesismebroride isitirarydginan (0.5 N, 600 mL)

The reaction mixture changed to a yellow suspension that was stirred for 15 min. This was quenched
with agueous ammonium chloride (0.6N, 750 mL) and diluted with hexanes (800 mL). The aqueous
layer was then acidified to pH 2 with saturated potassium hydrogen sulfate and extracted with ethyl
acetate (2 x 400 mL). The combined extracts were washed with brine, dried over magnesium sulfate,
filtered, and concentrated to give (£)-5-[1-(4-hydroxyphenyl)but-2-ynyl}-2,2-dimethyl-[1,3]dioxane-4,6-
dione (37.0 g, 91%) as a pale yellow solid. 'H NMR (500 MHz) (acetone-de) & 8.26 (s, 1H); 7.39 (d, 2H,

40



[00123] Purification on a BiotageTM 40L colum (silica), eluted with ethyl
acetate/ hexane 1:9 to 7:3, gave the purified acid enantioner as a white
solid (1.Wwo@p12869427 1H NVR (400 MHz, CDCl 3): 6 11.51 1HpcTicA2011(0d1179 = 9.0
Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 4.71 (dd, J = 6.6, 5.9 Hz, 1H), 2.89 (t,
J=7.5Hz, 2H), 1.97-2.03 (m 2H), 1.69, (tt, J=7.1, 7.1 Hz, 2H),
145158(m 2H), 1.21-1.37 (m 18H), 0.862 (t, J = 7.0 Hz, 3H), 0.858
(t 3H); 130 NWVR (101 wmHz, CDCl 3) 6 200.16, 176.47, 161.77,
131. 03—8§3‘¢Z)7@7ﬁiQA2F84 &6 Hey, 4. 5358, 18t 4746 (d32Hog = 234 Hgp 1.8%(s58H); A 153, 3H);

29. 37, 64??3 %ﬁi(MQ)Esﬁrﬁ/eB@gg v Na). %%e%?ﬁ&@envékﬂ/e?@ gé % \Aﬁem@d%'a%ﬂre of

the acid i n et’hanol a sol ution
of scﬁﬁtbyh ltﬂtqr@r H6Amk) amd wa@r (80 Mipndilen heategatoerefiuy fcpn_f}S harbe tdqeepusatayeowas

was shfrhed it sé%n?g:ﬁ@/rlgg L8 oGt Ot/ %@HZ % eP%Ho?fEHeJ\/%F H{agntagﬁm%li%te
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12.2 mmol) in tetrahydrofuran nm.) was coo er nitrogen
sol utlnﬁmuws werﬁarﬁfmmﬁgwédﬁr@tr@ntﬁr@nmr@@dwwth aqaterey dheffiiraie was doncdritratedito an oil
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aci d fjytirawyphenybheré-ynoig tasicemetty| ester (aZﬂt@d 8%%) awid paletyeliow ailetiiNMR F500 MHZ

The. dPaaeEaYa a1 Ghas Rh/AR HaZhn s B Benor P cor DB BhiTnay P FE0

el ut i3y, wgsmmlgm ;attey(d, aldey abg IH@VM&E&QW@I 7€9. WMh‘M? 241 I(M+Na) 1;he phenol (0.96 g,
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pyri di ni um chl or ochr omat e e reaction
at r cowhitepedeswiian mwsadgmthoumwahere;amﬂcamnmwtauspmtnwasf thieletstar ¢t 7 tgh A @5ghmol)

Fi 11 Bt 130 RIR A0 25 b BSTE bRl GRo o T WS resb R VBB e

vacudODm teimperatetehpyerBigbtc t dheo wh dnenie ostiidtioh9wss ga,d;t&ﬁékl) to pH P WiR 1\N4GITI M) and

0D g il B3P g6 Hhe il B 159 e e igh Tl prine gng e

7. 3, sph@nHwas 2ielnovad 2mdér Adiucad pegsure). Bis gaye \hn:ofﬁwﬁlté-laplchl-RecrﬁstSIﬂialbhOfmm

AL R e T S A N S R A S e CA S
ol )pamewdHanMRRsomMijlemmrm’r 3(437 15-(}11 vaﬁ 6.08nd, aHle0= 6 Wz)t b@sr(k Ximr)r @ 884,
stlrrﬁg frrper ture for reaction m xture wastreate with
aquecttd: 27 €3y s Feb iz 2Bk A (bl T Sl Vet 208 ddMaHIN331.0

et hyl Namt)ate (x3). Organic extracts were conmbined, washed with saturated
aqueous sodium chloride, dried over sodiumsulfate, filtered and evaporated

in vacuo, to give 3 oct anoyl benzoi c acid (919 ng, 97% . 1H NWMR (400 MHz,
0030[55%_@%@_8& 3eld;(3:phenaxyzbenzylamigo)ohary!) psoplcswsaczm (m 2H), 7.61 (ddd, J =

7.8, 7.8, 04Hz 1H), 3.05 (t, J =7.3 Hz, 2H), 1.71 (Il, J =7.3, 7.3 Hz,
2H) ﬁep?gsehta‘hl‘ebl:ﬂcegb%wr(érgg 1,z X% QHthg YER- C'ﬁ '@éthre of the acid

(919 nmg, 3.7 mml) and sodi um bi carbonate (311 3.7 mol ) was treated
vmth water (20 nmL), and the reaction heated vmth sonl cation and stirred
until nost of the solids dissolved. Acetbnitrile was added and the nixture
was filtered (0.45 pm, and |yophilised to give sodi um 3-octanoyl benzoate
as a white solid (1.0 g, 100%. 1H NWR (400 MHz, D20): 6 8.14 (s, 1H), 7.81
(d, J= 7.8 Hz, 1H), 7.61 (d, J= 8.0 Hz, 1H), 7.18 (dd, J= 8.0, 7.8 Hz, 1H),
2.69 (t, J=6.8 Hz, 2H), 1.33 (tt, J =7.0, 7.0 Hz, 2H), 0.88-1.03 (m 8H),
0.54 (t, J =7.0 Hz, 3H). 130 NWR (101 MHz, D20): 6 203.93, 173.62, 137.25,
136. 27, 133.92, 130. 27, 128 59 128 48 38 58 31 41 28 82 28 79 24 25
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WO 2012/ 097427PCT/ CA2011/ 001179 1.68 (tt, J = 7.3, 7.3 Hz, 2H), 1.28-1.40
(m 8H, 0.90 (t, J =7.0 Hz, 3H); LRVS (ESI): rniz 289 (M- Na+ + 2W;
HPLC. 5 mwvo.200ampeand XX V: Sodi um (RS) - 2[ 4- Cct anoyl pheraxyjaaciiznooEb e

[ 00126] 1] 4- Hydr oxypheny1] - 1- oct anone (440 ng, 2.0 mmol) and et hyl

(RS) - 2- bronmooct anoate (552 ng, 2.2 mmol) were reacted according to the
procedure used for the preparation of | to give Ethyl

(RS) - 2[ 4- Cct anoyl phenoxy] oct anoat e 8605 ny, 78% 1H MR (400 MHz, CDCl 3):
6 7.91 (d, J = 9.0 Hz, 2H), 688(d J—9 66(dd J=5.1, 7.4

OHz
Hz, 1H), 4.20 (g, J= 7.0 2 88 %2H), 1.88-2.02 (m
2H), 1.70 (tt, J= 7.2, 7.2 . 1.4 (m , 1.25-1.37 (m 14H),
1.23(t, J = 7.1 Hz, 3H)pnNO. ¥ (t,J:72 .86 (t, J = 7.2 He,

3H); 130 NWR (101 MHz, CDCI3): 6 199.41, 171 48 161 810H 131. 01, 130. 54
(20, 114.77 (2Q), 76. 75 pibbrofsione38mR6, 32.90, 31.94, 31.78, 29.60, 29.38,
29. 07, 25.33, 24.80, 22_8%Hpcd®¥. 75, 14.39, 14.3 4726. The resulting ester
(605 ng, 1.6 mol) was gapBHiohdled with lithiu roxi de (186 ng, 7.8 mmmol)
according to the procedur&"BeEPEtt he pr gpa on of | to give

(RS) - 2[ 4- Cct anoyl phenoxyl oct anoi c_Acig (487 mg, 87% . 1H NMR (400 MHz,

CDCI3): 6 9.70 (br s, 1H), 7.89‘6 =09 Hz, 2H), 6.89 (d, J = 9.0 Hz,
2

2H), 4.69 (dd, J = 5.9, 6.6 Hz, .87 0t, J =7.5 Hz, 2H), 1.95-2.01
(m2H) 1.67 (tt, J =7.2, 7.2 HZ, 2H), 143158(m2H) 1.24- 1.37 (m
14H), 0.851 (t, J = 6.8 Hz, 3H), 0.849 (t, J = 7.4 H, 3H); 130 NMR (101
Mz, B0H1F): 6 Toa sg@!tlorw’vs?)ﬂeenormemlde 3@@52%308*.58nmb)n dichlgre@thanedpo mL)

22, 54"°52995 5 GgrogeryiprodRnlaiitptyg. {8 & ol By ity wesecticated an
to t heansfaffagdninsal miceweaye dvigig(20omt helThe ozastion avass sckdiated ehd 0p1e ferr 4@ inoin iof the

BT v e S

6 95 Batphytiride §7.8 g-H36.92hdnpl) mas&d(jddljn d smab pdrtio6 1S thdzmixiudp., THa @actidn, was stiriad3at

(. by Spneaiatord ot P b oo iy (4 oy whuskdity Mty oAl om0 v

162. 9&spaided. Zhe( 12flgr, wéQth%tedltMce?\ﬂutl'( i&@)ar (T(EI) g,) a88.dued o3er Q:Bilurﬁibuﬁ’éie Solvent
31.74 2 27 29. 20 05, 25.5 2 6, 13.34 RNVS

(Es1 y a5 Thon, erieyenansy the siwdf sigpuicatnfis iy coliian SirormaiaarapPyigr shigs gel 3os
m n. Koapesisthy¥dtateSadi) with (tFRSk a_bdc &u@ ywi gémwwy]ad(aqarm@h@xy benzP/Iamlno)phenyl)
[ 00127 |¥o4 dr phenyl] - 1- but angne C?éaé ¥

(RS) -P°B W:?/cféjcg‘%%at 86k 23 aigw 'Qe'QnQrﬁB'r‘B SQI)éireHr’\B\é%t(@Q e Kg2Hs 3Ha(t 2H);

pr oceglgl @s UsHde b9(bs hﬂ)m@@ér@t(thQHgfe M@sgéwhﬁs hy/87-6.89 (m, 2H); 6.94-6.97 (m, 2H)
(RS) - 2[ 4- BUIM| phenoxy] decanoat e ( as a clear, colourless oll

1H NMRO( 713383, B, 8EH7B3 (& ‘Q—lo?ﬁé? m, 2HB3204, (bs=1H0); BISp/z 21348
4. 64|_§\M.,| J=5.7, 6.8 Hz, 1H), 4.17 (q, J= WO 2012/ 097427PCT/ CA2011/ 001179
2 : 283(t J=7.3Hz, 2H) , 185199(m 2H), 1.65-1.75 (m
H)139 44m2|—|29122 34m10 1.20 (t, J =7.2 Hz, 3H), 0.94
(t, JCempound¥Vl, 3ig-butyxgahenyl)- 313-_flquph wmpronmwd\wR (101 MHz, CDCI3): 6
199. 04, 171.39, 161.80, 130.98, 130.48 (ZC) 114.74 (2C), 76.68, 61.55,
40. 37 20) -~ 125 8« 8.11, 14.34, 14.29,
14. 10Re§r%sé§?aetlsvgl?ﬁr%gue%z\{v2%e r%il)‘(lﬁzrrgQB 1 C?)# Y aﬁ;{ saepg%nl fied wwth lithium
hydr oxi de (203 ng, 8.5 mmuol) accordlng to the procedure used for the
preparation of | to give (RS)-2[4-Butyryl phenoxy] decanoic Acid (166 nyg,
29% . 1H NWR (400 MHz, CDCl13): 6 10.06 (br s, 1H), 7.91 (d, J = 9.0 Hz,
2H), 6.90 (d, J = 9.0 Hz, 2H), 4.70 (dd, J =5.9, 6.4 Hz, 1H, 2.87 (t, J =
7.3 Hz, 2H), 1.96-2.02 (m 2H), 1.68-1.77 (m 2H), 1.44-1.59 (m 2H),
1.24-1.37 (m 10H), 0.97 (t, J = 7.4 Hz, 3H), 0.86 (t, J = 7.0 Hz, 3H); 130
NVR (101 MHz, CDCI3): 6 199.95, 176.56, 161.74, 131.03, 130.73 (20), 114.82
(20), 76.16, 40.47, 32.79, 32.03, 29.53, 29.39, 29.37, 25.38, 22.86, 18.26,
14. 31, 14.12. The acid (166 ng, 0.5 mml) was then converted to the sodium
salt according to the procedure used for the preparation of | to give
Sodi um (RS) - 2-[ 4- Butyryl phenoxy] decanoate (149 ng, 85% as a white solid.
. 262-278C; 1H NMR (400 MHz, CD30D): 6,7.91 (d, J = 9.0 Hz, 2H), 6.96 (d,
J 9.0 Hz, 2H), 4.70 (dd, J = 6.1, 654,1I—I),2.90(t,J:7.3Hz,2H),
1.88-1. 93 (m 2H), 1.67 (tq, J = 7.4, 7.4 Hz, 2H), 1.41-1.57 (m 2H),
1.20-1.35 (m 10H), 0.95 (t, J 7.4 Hz, 3H), 0.83 (t, J =6.9 Hz, 3H); 130
NVR (101 MHz, CD30D): 6 201.82, 178.07, 163.36, 130.53 (20), 129.54, 114.83
(20), 79.46, 39.99, 33.11, 31.80, 29.40, 29.27, 29.15, 25.72, 22.54, 18. 30,
14.46, 14.15; LRVS (ESI): tniz 713 (MH+), 669 (2M - 2Na+ + 3H+), 335 (M -
Na+ + 2H+); HPLC. 3 m n. Corrpound XXVI Sodi um.
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Hz,
2H) ,

2H), 6.84 (d, J = 9.0 Hz, 2H), 4.60-4.65 (m 1H), 4.15 (g, J = 7.0 Hz,
2.83 (t, J = 7.3 Hz, 2H), 1.86-1.97 (m 2H), 1.61-1.70 (m 2H),

1.38- 1. 52wOmp12AMy4271. 20-1. 34 (m 14H), 1.18 (t, J = 7.2PHET/CAH1/000L7F8- 0. 87

(m

(20),
(20),

6H); 130 NWR (101 WMHz, CDCI3): 6 199.17, 171.36, 161.78, 130.95, 130.46
114.72 (20), 76.66, 61.51, 38.41, 32.84, 32.00, 31.76, 29.52, 29.35
25.31, 24.41, 22.83, 22.74, 14.33, 14.26, 14.14. The resulting ester

(628 ng, 1.6 mmol) was saponified with Iithium hydrOX|de (193 ny, 8.0 mmol)

according to the procedure used for the preparatio

to give (RS)-2-14-

|
Hexanoyl phenoxyl decanoic Acid (468 ng, 80% . 1H NMR (400 MHz, CDCI3): 6
7.93(d, J =9.0 Hz,”2H) 6.91 (d, J = 9.0 Hz, 26), B.77 (br s, 1H, 4.70

dd,

130

( J=5.8 6.6 Hg 1H 89 (dr.codmrpdfond), Hz, 2H) .
2012/ 097427PCT/ CAS811/ 601 @ 03( nTBARHYOC 1. BFL. 72
2H), 1.23-1.37(m 14H), ocid= 6.8 Hz, 3H), 0.87

1. 44 1.60 (m
Sepl - O Hz 3H);
NVR (101 WHz, CDCl13): 6 199. 76 176. 29, 161. 56, 131 20 f'éo

Hp,Pd/C o ‘ _ BBry

e~
| CHyCly, -78°C

EtOH I
o O
OCH4

n-BUI' - LIO \z/‘\

DMF MeOH/HQO

Eto—ﬁ
g
OC4Hg

[00116] Tetrabutyl ammonium bromide (1.6 g) was melted at 135°C. Ethyl-4-methoxycinnamate
(0.6 g, 3.0 mmol), 1-bromo-3-fluorobenzene (0.8 g, 4.5 mmol), palladium acetate (20 mg, 0.1 mmol),
and then tetrabutyl ammonium acetate (2.3 g, 7.5 mmol) were added to the ammonium salt. The
reaction mixture was stirred at 135°C for 30 h. Water was added to the cooled mixture and it was
extracted with hexane thrice. The combined extracts were washed twice with water and brine, and then
dried over sodium sulfate. Solvent was removed under reduced pressure and the crude product was
purified by column chromatography using 10:1 hexanes/ethyl acetate as eluant. This gave pure racemic
3-(3-fluorophenyl)-3-(4-methoxyphenyl)acrylic acid ethyl ester (0.8 g, 88%). This compound was
dissolved in ethanol (50 mL) with Pd/C (10% w/w, 450 mg) and then shaken under hydrogen in a parr
shaker overnight. Insolubles were filtered and the solvent was concentrated under vacuum. The crude
product was purified by column chromatography on silica gel using 20:1 hexanes/ethyl acetate as
eluant. This gave pure 3-(3-fluorophenyl)-3-(4-methoxyphenyl)-propionic acid ethyl ester (0.4 g, 46%)
as a colorless oil. 'H NMR (400 MHz, CDCl;) 6 7.26-7.20 (m, 1H); 7.14 (d, J=8.0 Hz, 2H); 7.01 (d, J =
8.0 Hz, 1H); 6.92-6.84 (m, 2H), 6.83 (d, J = 8.0 Hz, 2H); 4.49 (t, J = 7.8 Hz, 1H); 4.04 (g, J = 8.0 Hz,
2H), 3.77 (s, 3H), 2.99 (d, J = 7.8 Hz, 2H), 1.12 (t, J = 8.0 Hz, 3H); MS (ES) m/z 325 (M+Na"). Methyl
ether (160 mg, 0.53 mmol in dichloromethane (6 mL) at -78°C was treated with boron tribromide (1.0 M
in dichloromethane, 0.8 mL, 0.8 mmol). The mixture was stirred at 0°C for 2 h and then at room

temperature overnight. Saturated sodium bicarbonate was added to the cooled mixture. The mixture
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(20, 114.81 (20, 76.12, 38.56, 32.78, 32.03, 31.80, 29.53, 29.40, 29. 36,
25.36, 24.51, 22.87, 22.76, 14.33, 14.20. The acid (468 ng, 1.3 mol) was
t hen conwsoted/®es2the sodi um salt according to the procedurca2osadifor the
preparation of | to give Sodium (RS)-2[4-Hexanoyl phenoxy] decanoat e (459 ng,
93% as a white solid. np 275-280C, 1H NWR (400MHz, CD30D): 6 7.91 (d, J =
8.8 Hz, 2H) 696(d J-88Hz 2H), 4.44-4.48 (m 1H), 2.89-2.96 (m
2H), 1.88-1 71(m2H) 1.44-1.61 (m I—?124138(m
14H) ,\Wap %’ﬁfaétaﬁwtf}ﬁthmoetai%@rmﬁ helepmiiped exteasts) werg vzmeggv hwatesand b, 38d
%go?étﬁelﬁz gﬂgci o@%@scgﬁxm ]slll‘iat3586@9r)t wgsgth'éﬂ e@%@r%?ed é”rﬁiewedu%@d Eiﬁess%;e 4fd tl?egcrﬁﬂe
769. Srpfugiwes prw?ecﬂab( Emamat%granhyzmylhcqaa@ ysing\#:1 hﬁaanes/ejhyl PG)E'fatﬂ-Ilj) his g@/enwe

Co |
( Rgm% Og%@;ér)]%hewg{%’(g‘ﬁy?% QQ%F &BBMHC%& V\g éé?ért{cl’?:‘?' t-@t %7&2%%?394;%%% oil, This
dur i n@n‘m?émér(é%mgatoi QYntTOl)l ingPh EG’)QﬁrmLhwaﬁVBaf@RE?ylﬂBG&smra|ﬂ09|1d82€3@an9,0&§2Iramel)

1H N'\é?lo( #Q?tggb@ge é) 0 9§ g?rp@? Tgwg ree}%loggn ?\uléz\gla_ﬁltgr? aﬁ?%\r% q?mégﬁtu% év{%i’gat

HzlSOll.ﬂMES m@rmaero@/adf byaﬂxatnolran@ tHe sdlvénthiras @vdporaBed BinBer3rbdored bigss@e9The

cru e&?@%&er‘?ﬁ%ﬁeﬁ 1@8 r&l{g}haio%@fh%ﬁ% sﬂéﬁcﬂg%smél%é%S%élne%y%hy}%n‘étf%kg%fﬂjaﬁp

14’3 6'|7h|s 3ude 1Bire Bzg-mmoxymﬁewa (&Mr%enﬁ@pr@mpméélacﬁm et .e8&er (38. Mg, 78%) 44, a

32.73 3 549
22 a2 Rt G Bupiebdr Rl AR BT Riot
(1 TS) -viv/oce Zw&gmszmwxmmrmmmmo@ﬁ ¢ mg, 1 90901, aN). alﬂweolhfxtuhblv&a% §iﬂ3ﬂeddat room

MsrtiR overiany. G MyeegPnipic Sef Soutign yaa sidedesgd the Tty wes xiigcied e
3 56(tBn®sf wiiBthylaceldle. OTheGGOQnHrﬁed é)lti)acts?aueﬂrawa%h@@\nl(tmbrlﬁé")and an@@oﬂér sodium dulfhte.

6 9 @'V%]jiowasrévépf’@i%ﬁ PP?’Fg’ f&éP‘&Fd( BFGS@JH%@”%G“%W%W?S \J%.'ﬁf'%eh Cea}ﬁfglaé?@r@ahx an

t he sgiibaugel sRing LT eidlhyighe awlérf&/rﬁémad@réi @IDQﬁtOQ‘ﬁlls ée@egddv‘@ 38(@011 phenyl)-3-(3-
as an -white np

(RS) -4-oct anoyl1- 2-carboxylate (70.0 ,
106- 1ugePhepy! %mp(oap(sm r@s‘%@& ) a7 %@e@a id. JH NM@ 14@0 MH3) CDJCIQ@ 1.26-720 (m

(7m4 ;?_104) ih‘hédb%dﬂﬂ 2%@ 760‘?%4 Qld‘%% 13-@69?63873}(%%%9(@%3@ H%ojﬁ %6

(m gt =3. %UZ(‘IH) 392418/ +#8,0 H&)2H) 13@2NN/RJ €108 HrH2H), GLBR DB (6, 283, BE2-1.40 (
182. 9 .07, 12643, 4762 30 8
38, 68§H é/é%% @g' %) %"}3(%”1/]7’%%3%'9 22.52, 13.28' LRVB (ESI): mz 577

(2M - 2Na+ + 3HH), 289 (M- Na+ + 2H+): HPLC: 3.0 min. WO

2012/ Exaraple 3cPrepration obs_qm-t&mmtmayl pBehglatonypowratspounds on the in vitro
production of IL-12 in LPS-stinulated RAWG64.7. [00130] The effect of

sele taken in RAV264. 7
(mc%ﬁ%@g@ﬁ Qis ﬁﬁﬁ%g@hgl 2 Féﬁ%ﬁ tur ed with 100 ng/nmL of LPS
in presence or absence of conpounds for 21 h in a humdified atnosphere of
95% ai r-5% carbon di oxide at 37C. IL-12 concentration in the culture nmedium
was neasured using the IL-12 ELI SA according to the manufacturer (BD

Bi osci ences) recommendations. [00131] Table 2 shows the effect of
representative conpounds (0.5 nmM unl ess ot herwi se stated) on IL-12
production in the presence of LPS (inflanmmtory conditions). Al conpounds
i nduce a significant increase in IL-12 production under inflamuatory

condi tions. Compounds have no effect on |IL-12 production in the absence of
LPS.
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Tabl e 2: Effect of representative conmpounds on |IL-12 production in the
presence of LPS 1L-12 (pg/nL) Structure Control (no LPS) 2 Control . (+
LPS) 10 wodnizmdecanoate 50 H3C( CH2) 8CO0- Na+ Conpound IPCHAA20 GO0k 158
Compound 1|

/\/\/\/\HJ\ KZCO3/|2
acetone
LIOH
MeCN/HQO

(4:1)

/\/\/\)K@\ I/\/\/\/ NaHCO3
EtOH/HZO

(4:1)

~~Aee

[00117] A mixture of 1-[4-hydroxyphenyl]octan-1-one (10.0 g, 45.4 mmol), K,.CO; (9.4 g, 68.1
mmol) and iodine (1.5 g, 9.1 mmol) in acetone (100 mL), was treated with ethyl 2-bromodecanoate
(13.9 g, 49.9 mmol), and the reaction was stirred at room temperature, under nitrogen, overnight.
Solvent was evaporated in vacuo, and the residue partitioned between ethyl acetate and water. The
organic phase was washed with saturated sodium chloride, dried over magnesium sulfate, filtered and
evaporated in vacuo. The crude material was purified on a silica gel pad, eluting with 5% ethyl
acetate/hexane to give ethyl (RS)-2-[4-octanoylphenoxy]decanoate (11.9 g, 62%) as a colourless oil. *H
NMR (400 MHz, CDCls):  7.92 (d, J = 9.0 Hz, 2H), 6.89 (d, J = 9.0 Hz, 2H), 4.66 (dd, J = 7.5, 5.2 Hz,
1H), 4.21 (g, J = 7.0 Hz, 2H), 2.89 (t, J = 7.4 Hz, 2H), 1.90-2.03 (m, 2H), 1.66-1.74 (m, 2H), 1.43-1.56
(m, 2H), 1.24-1.37 (m, 18H), 1.24 (t, J = 7.2 Hz, 2H), 0.85-0.89 (m, 6H). A solution of ethyl ester (11.9
g, 28.3 mmol) in a mixture of tetrahydrofuran (360 mL), methanol (90 mL) and water (90 mL), was
treated with lithium hydroxide monohydrate (5.9 g, 141.5 mmol), and the mixture was stirred at room
temperature for 20 h. A second portion of lithium hydroxide monohydrate (2.3 g, 54.8 mmol) was added
and the reaction was stirred at room temperature for an additional 3 h. The reaction mixture was
concentrated in vacuo and the residue partitioned between ethyl acetate and water. The organic phase
was washed with saturated sodium chioride, dried over magnesium sulfate, filtered and evaporated in
vacuo, to give the crude product. Purification on a silica gel pad, eluting with 40% ethyl acetate/hexane;
and recrystallization from hexanes gave (RS)-2-[4-octanoylphenoxy]decanoic acid (9.46 g, 86%) as a
white solid. m.p. 45-47°C; '"H NMR (400 MHz, CDCl,): § 7.93 (d, J = 9.0 Hz, 2H), 6.91 (d, J = 9.0 Hz,
2H), 472 (dd, J= 6.8, 5.7 Hz, 1H), 2.90 (t, J = 7.4 Hz, 2H), 1.98-2.04 (m, 2H), 1.67-1.74 (m, 2H), 1.46-
1.59 (m, 2H), 1.24-1.37 (m, 18H), 0.87 (t, J = 6.9 Hz, 3H), 0.88 (t, J = 6.9 Hz, 3H). A solution of the acid

(9.4 g, 24.1 mmol) in ethanol (200 mL) was treated with a solution of sodium bicarbonate (2.0 g, 24.1
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mmol) in water (50 mL), and the reaction was stirred at room temperature for 5 h. Solvents were
concentrated in vacuo, and the solution was diluted with water (950 mL), filtered (0.2 um), and
lyophilised to give sodium (RS)-2-[4-octanoyiphenoxy]ldecanoate as a white solid (8.8 g, 88%). mp 275-
280°C; "H NMR (400 MHz, CD;0D): 6 7.96 (d, J = 9.0 Hz, 2H), 6.97 (d, J = 9.0 Hz, 2H), 4.72 (dd, J =
6.2, 5.9 Hz, 1H), 2.95 (t, J = 7.4 Hz, 2H), 1.94-1.99 (m, 2H), 1.64-1.72 (m, 2H), 1.49-1.57 (m, 2H), 1.28-
1.40 (m, 18H), 0.90 (t, J = 6.9 Hz, 3H), 0.89 (t, J = 6.9 Hz, 3H); "*C NMR (101 MHz, CD;0D):  200.72,
177.83, 163.37, 130.20, 129.61, 114.70, 79.55, 37.94, 33.19, 31.87, 31.76, 29.45, 29.38, 29.24, 29.22,
29.16, 25.74, 24.85, 22.57, 22.52, 13.29, 13.28; LRMS (ESI): m/z 391 (M - Na* + 2H"); HPLC: 6 min.

Resolution of the enantiomers of Compound 1.
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The same procedure was repeated for the (S) isomer
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Sodium Salts of (R)- & (S)-2-[4-Octanoyiphenoxy]decanoate

[00118] 1) Formation and separation of (S)-lactamide esters: A solution of (RS)-2-[4-

octanoylphenoxy]decanoic acid (0.9 g, 2.4 mL) in dichloromethane (20 mL) was treated dropwise with
oxalyl chloride (0.26 mL, 3.1 mmol), and the reaction was stirred at room temperature for 1 h.
Triethylamine (0.51 mL, 3.7 mmol) was added, foliowed by (S)-tactamide (0.5 g, 6.1 mmol), and the
reaction was stirred at room temperature for 20 h. The solution was then diluted with ethyl acetate (100
mL), and washed with 1M agueous HCI (100 mL), water (100 mL) and saturated aqueous sodium
chioride (50 mL), then dried over sodium sulphate and evaporated in vacuo. The two diastereomers
were separated on a Biotage™ 40 L column (silica), eluted with diethyl ether/hexane 1:4 to 1:1, then

with ethyl acetate/hexane 1:4 to 1:1. This gave the separate pure diastereomers.

First diastereomer (0.51 g, 45%) as a white, waxy solid:

[00119] 'H NMR (400 MHz, CDCls): 6 7.93 (d, J = 9.0 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 5.68 (br
s, 1H), .54 (br s, 1H), 5.22 (q, J = 6.8 Hz, 1H), 4.77 (dd, J = 7.3, 5.2 Hz, 1H), 2.88 (t, J = 7.5 Hz, 2H),
1.92-2.08 (m, 2H), 1.69, (tt, J = 7.3, 7.3 Hz, 2H), 1.46-1.56 (m, 2H), 1.47, (d, J = 6.8 Hz, 3H), 1.23-1.38
(m, 18H), 0.86 (t, J = 6.6 Hz, 6H); °C NMR (101 MHz, CDCl;): § 199.15, 172.34, 170.09, 161.35,
131.47, 130.82, 114.56, 76.70, 71.16, 38.59, 32.90, 32.00, 31.93, 29.57, 29.52, 29.35 (3C), 25.26,
24.68, 22.84 (2C), 17.85, 14.29 (2C).

Second diastereomer (0.5 g, 42%) as a viscous, colourless oil:

[00120] "H NMR (400 MHz, CDCls):  7.90 (d, J = 9.0 Hz, 2H), 6.91 (d, J = 9.0 Hz, 2H), 6.25 (br
s, 1H), 6.15 (br s, 1H), 5.20 (q, J = 6.9 Hz, 1H), 4.79 (dd, J = 6.6, 5.9 Hz, 1H), 2.88 (t, J = 7.5 Hz, 2H),
1.95-2.01 (m, 2H), 1.68, (tt, J = 7.3, 7.3 Hz, 2H), 1.47-1.55 (m, 2H), 1.39, (d, J = 6.8 Hz, 3H), 1.22-1.37
(m, 18H), 0.86 (t, J = 6.8 Hz, 6H); "°C NMR (101 MHz, CDCly): 5 199.43, 172.71, 170.29. 161.52,

131.31, 130.60, 114.84, 76.48, 71.13, 38.59, 32.80, 32.00, 31.93, 29.58, 29.53, 29.36 (3C), 25.36,
24.76, 22.84, 17.69, 14.29 (2C).

2) Conversion of diastereomers to the corresponding sodium salt:

General procedure:

[00121] A solution of diastereomeric ester (1.7 g, 3.7 mmol) in acetonitrile (72 mL) was treated

with a solution of lithium hydroxide (0.5 g, 18.7 mmol) in water (18 mL), and the reaction was stirred at
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room temperature for 17 h. The reaction was quenched by addition of 1M aqueous HCI (150 mL), and
extracted with ethyl acetate (2 x 100 mL). Combined extracts were washed with water (150 mL) and
saturated sodium chloride (150 mL); then dried over sodium sulfate, filtered and evaporated in vacuo to

give the crude acid.
First Enantiomer (higher R;, silica gel):

[00122] Purification on a Biotage™ 40 L column (silica), eluted with ethyl acetate/hexane 1:9 to
7:3, gave the purified acid enantiomer as a white solid (1.3 g, 87%). '"H NMR (400 MHz, CDCl,): § 11.50
(s, 1H), 7.92 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 4.71 (dd, J = 6.4, 5.9 Hz, 1H), 2.89 (t, J= 7.4
Hz, 2H), 1.97-2.03 (m, 2H), 1.69, (tt, J = 7.1, 7.1 Hz, 2H), 1.45-1.59 (m, 2H), 1.21-1.38 (m, 18H), 0.862
(t, J = 7.0 Hz, 3H), 0.859 (t, J = 6.8 Hz, 3H); °C NMR (101 MHz, CDCl;): § 200.20, 176.59, 161.76,
131.00, 130.77, 114.83, 76.15, 38.59, 32.80, 32.03, 31.93, 29.59, 29.53, 29.39, 29.37 (2C), 25.38,
24.91, 22.89 (2C), 14.30 (2C). A solution of the acid (1.3 g, 3.2 mmol) in ethanol (20 mL) was treated
with a solution of sodium bicarbonate (0.3 g, 3.2 mmol) in water (5 mL), and the reaction was stirred at
room temperature for 3 days. Solvents were evaporated in vacuo to give the crude salt as a white waxy
solid. This material was dissolved in water (130 mL), filtered (0.2 micron; nylon) and lyophilised to give
the pure enantiomer as a white solid (1.1 g, 97%). '"H NMR (400 MHz, CD;0D): & 7.91 (d, J = 8.6 Hz,
2H), 6.96 (d, J = 8.8 Hz, 2H), 4.46 (t, J = 6.2 Hz, 1H), 2.92 (t, J = 7.3 Hz, 2H), 1.90-1.95 (m, 2H), 1.66,
(tt, J=7.2, 7.2 Hz, 2H), 1.44-1.61 (m, 2H), 1.24-1.39 (m, 18H), 0.890 (t, J = 6.7 Hz, 3H), 0.882 (t, J =
6.7 Hz, 3H); °C NMR (101 MHz, CD;OD): 5 200.66, 177.83, 163.37, 130.24, 129.64, 114.73, 79.59,

37.96, 33.20, 31.87, 31.76, 29.46, 29.40, 29.26, 29.22, 29.16, 25.75, 24.86, 22.57, 22.53, 13.32, 13.29;
other data to be collected.

Second enantiomer (lower R;, silica gel):

[00123] Purification on a Biotage™ 40L column (silica), eluted with ethyl acetate/hexane 1:9 to
7:3, gave the purified acid enantiomer as a white solid (1.1 g, 87%). "H NMR (400 MHz, CDCl;): 6 11.51
(s, 1H), 7.91 (d, J = 9.0 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 4.71 (dd, J = 6.6, 5.9 Hz, 1H),2.89(t, J=7.5
Hz, 2H), 1.97-2.03 (m, 2H), 1.69, (it, J = 7.1, 7.1 Hz, 2H), 1.45-1.58 (m, 2H), 1.21-1.37 (m, 18H), 0.862
(t. J=7.0 Hz, 3H), 0.858 (t, J = 7.0 Hz, 3H); °C NMR (101 MHz, CDCl,): § 200.16, 176.47, 161.77,
131.03, 130.76, 114.84, 76.18, 38.58, 32.79, 32.02, 31.93, 29.58, 29.52, 20.37, 29.36 (2C), 25.36,
24.91, 22.84 (2C), 14.35, 14.28. A solution of the acid (1.1 g, 2.7 mmol) in ethanol (16 mL) was treated

with a solution of sodium bicarbonate (0.2 g, 2.7 mmol) in water (4 mL), and the reaction was stirred at
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room temperature for 18 h. Solvent was evaporated in vacuo to give the crude salt as a clear,
colourless syrup. This material was dissolved in water (100 mL), filtered (0.2 micron; nylon) and
lyophilised to give the pure enantiomer as a white solid (1.1 g, 99%). 'H NMR (400 MHz, CD;0D): &
7.91(d, J=9.0 Hz, 2H), 6.96 (d, J = 9.0 Hz, 2H), 4.46 (t, J = 6.2 Hz, 1H), 2.92 (t, J = 7.4 Hz, 2H), 1.90-
1.95 (m, 2H), 1.66, (i, J= 7.1, 7.1 Hz, 2H), 1.45-1.61 (m, 2H), 1.24-1.39 (m, 18H), 0.890 (t, J = 6.8 Hz,
3H), 0.881 (t, J = 6.9 Hz, 3H); *C NMR (101 MHz, CD,0D): 6 200.65, 177.82, 163.37, 130.20, 129.65,
114.74, 79.58, 37.96, 33.19, 31.87, 31.76, 29.46, 29.40, 29.26, 29.22, 29.16, 25.75, 24.86, 22.57,
22.53, 13.32, 13.29.

Compound XVIlI, Sodium 3-octanoylbenzoate.

0 0
_ heptyl MgBr PCC/S|02
H 0]
THF CHZCIQ
-78°C/3 h

LiOH

7 —_— OH
THF/
MeOH/H,0
(4:1:1)
o] o]
NaHCO3
Em— O Na*
H,O/MeCN
heat/sonicate
[00124] A solution of methyl 3-formylbenzoate (2.0 g, 12.2 mmol) in tetrahydrofuran (40 mL) was

cooled to -78°C under nitrogen. A solution of n-heptylmagnesium bromide in tetrahydrofuran (1 M; 12.2
mL, 12.2 mmol) was added dropwise over 30 min, and the reaction was stirred at -78°C for 3 h. The
reaction was quenched by addition of aqueous hydrochloric acid (1 M), and the mixture was extracted
(x3) with ethyl acetate. Extracts were combined, dried over sodium sulfate, filtered and evaporated in
vacuo. The crude material was purified on a Biotage™ 40 M column (silica), eluting with 10% ethyl
acetate/hexane to give methyl (RS)-3-[1-hydroxyoctyl]benzoate (2.2 g, 69%) as a colourless oil. 'H
NMR (400 MHz, CDCls): 6 7.98 (s, 1H), 7.91 (d, J = 7.8 Hz, 1H), 7.53 (d, J = 7.8 Hz, 1H), 7.39 (dd, J =
7.8, 7.8 Hz, 1H), 4.65-4.71 (s, 1H), 3.89 (s, 3H), 2.33 (d, J = 3.1 Hz, 1H), 1.62-1.80 (m, 2H), 1.18-1.41
(m, 10H), 0.85 (t, J = 6.9 Hz, 3H). A solution of the secondary alcohol (2.0 g, 7.5 mmol) in
dichloromethane (50 mL) was treated with silica gel (16 g) and pyridinium chiorochromate (3.2 g, 15.0
mmol), and the reaction was stirred at room temperature overnight. The reaction mixture was filtered

through silica gel, and the residue was washed with dichioromethane. Combined filtrate and washings
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were evaporated in vacuo to give methyl 3-octanoylbenzoate (9.5 g, 86%). 'H NMR (400 MHz, CDCl,):
5 8.568-8.59 (m, 1H), 8.20-8.23 (m, 1H), 8.14-8.17 (m, 1H), 7.53-7.57 (m, 1H), 3.95 (s, 3H), 3.00 (t, J =
7.3 Hz, 2H), 1.74 (it, J = 7.3, 7.3 Hz, 2H), 1.24-1.40 (m, 8H), 0.88 (t, J = 6.9 Hz, 3H). A solution of the
methyl ester (1.0 g, 3.8 mmol) in tetrahydrofuran (30 mL), was treated with a solution of lithium
hydroxide monohydrate (800 mg, 19.1 mmol) in water (7 mL). Methanol (7 mL) was then added, and
the mixture was stirred at room temperature for 24 h. The reaction mixture was treated with aqueous
HC! (1 M) until the pH was below 5, and was then extracted with ethyl acetate (x3). Organic extracts
were combined, washed with saturated aqueous sodium chioride, dried over sodium sulfate, filtered
and evaporated in vacuo, to give 3-octanoylbenzoic acid (919 mg, 97%). 'H NMR (400 MHz, CD,0D): &
8.59 (dd, J= 1.7, 1.2 Hz, 1H), 8.18-8.24 (m, 2H), 7.61 (ddd, J = 7.8, 7.8, 0.4 Hz, 1H), 3.05 (t, J=7.3
Hz, 2H), 1.71 (tt, J = 7.3, 7.3 Hz, 2H), 1.27-1.41 (m, 8H), 0.90 (t, J = 7.0 Hz, 3H). A mixture of the acid
(919 mg, 3.7 mmol) and sodium bicarbonate (311 mg, 3.7 mmol) was treated with water (20 mL), and
the reaction heated with sonication and stirred until most of the solids dissolved. Acetonitrile was added
and the mixture was filtered (0.45 um), and lyophilised to give sodium 3-octanoylbenzoate as a white
solid (1.0 g, 100%). "H NMR (400 MHz, D,0): & 8.14 (s, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.61 (d, J = 8.0
Hz, 1H), 7.18 (dd, J = 8.0, 7.8 Hz, 1H), 2.69 (t, J = 6.8 Hz, 2H), 1.33 (tt, /= 7.0, 7.0 Hz, 2H), 0.88-1.03
(m, 8H), 0.54 (t, J = 7.0 Hz, 3H). *C NMR (101 MHz, D,0): 6 203.93, 173.62, 137.25, 136.27, 133.92,

130.27, 128.59, 128.48, 38.58, 31.41, 28.82, 28.79, 24.25, 22.32, 13.60; LRMS (ESI): m/z 249 (M - Na"
+ 2H"); HPLC: 4 min.

Compound XIX, Sodium (RS)-5-octanoylindane-2-carboxylate.
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in dichloromethane (4 mL), was treated with octanoyl chloride (0.1 mL, 0.5 mmol) at room temperature,
and the reaction was stirred at ambient temperature overnight. The reaction mixture was poured onto a
mixture of ice and aqueous. Hydrochloric acid (1 M), and extracted (3x) with dichloromethane.
Combined organic extracts were dried over magnesium sulfate, filtered and evaporated in vacuo. The
crude material was purified on a Biotage™ column (silica), eluting with 5% ethyl acetate/hexane, to give
ethyl (RS)-5-octanoyl-indane-2-carboxylate (110 mg, 65%). 'H NMR (400 MHz, CDCls): & 7.69-7.77 (m,
2H), 7.29-7.32 (m, 1H), 4.07-4.17 (m, 2H), 3.15-3.36 (m, 5H), 2.84-2.90 (m, 2H), 1.62-1.70 (m, 2H),
1.19-1.34 (m, 8H), 0.80-0.87 (m, 3H) A suspension of the ethyl ester (82 mg, 0.3 mmol) in a mixture of
tetrahydrofuran (3 mL), methanol (1 mL) and water (1 mL), was treated with lithium hydroxide (43 mg,
1.8 mmol), and the mixture was stirred at room temperature overnight. The reaction mixture was
concentrated in vacuo and the residue diluted with water. The pH was adjusted to pH 4 with aqueous
HCI (1 M), and the mixture was extracted (3x) with ethyl acetate. Combined organic extracts were dried
over magnesium sulfate, filtered and evaporated in vacuo, to give the crude product. Purification on a
Biotage™ 12 M column (silica), eluting with 2% ethyl acetate/hexane, gave (RS)-5-octanoyl-indane-2-
carboxylic acid (60 mg, 80%). 'H NMR (400 MHz, CD;0D): & 7.80 (s, 1H), 7.78 (dd, J = 7.8, 1.4 Hz,
1H), 7.30 (d, J = 7.8 Hz, 1H), 3.36 (it, J = 8.2, 8.2 Hz, 1H), 3.24 (d, J = 8.2 Hz, 4H), 2.96 (t, J = 7.4 Hz,
2H), 1.67 (tt, J = 7.2, 7.2 Hz, 2H), 1.26-1.39 (m, 8H), 0.89 (t, J = 6.9 Hz, 3H). A solution of the acid (60
mg, 0.2 mmol) in ethanol (4 mL) and water (1 mL) was treated with sodium bicarbonate (18 mg, 0.2
mmol), and the reaction was stirred at room temperature overnight. Solvents were concentrated in
vacuo, and the solution was diluted with water, filtered (20 um), and lyophilised to give sodium (RS)-5-
octanoyl-indane-2-carboxylate as a white solid (54 mg, 87%). '"H NMR (400 MHz, CD,0OD): & 7.91 (s,
1H), 7.76 (dd, J= 7.8, 1.6 Hz, 1H), 7.28 (d, J = 7.8 Hz, 1H), 3.16-3.25 (m, 5H), 2.97 (t, J = 7.3 Hz, 2H),
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1.68 (tt, J = 7.3, 7.3 Hz, 2H), 1.28-1.40 (m, 8H), 0.90 (t, J = 7.0 Hz, 3H); LRMS (ESI): m/z 289 (M - Na*
+ 2H"); HPLC: 5 min.

Compound XXIV: Sodium (RS)-2-[4-Octanoylphenoxy]octanoate

[00126] 1-[4-Hydroxyphenyl}-1-octanone (440 mg, 2.0 mmol) and ethyl (RS)-2-bromooctanoate
(552 mg, 2.2 mmol) were reacted according to the procedure used for the preparation of | to give Ethyl
(RS)-2-[4-Octanoylphenoxyloctanoate (605 mg, 78%). '"H NMR (400 MHz, CDCl,): & 7.91 (d, J=9.0
Hz, 2H), 6.88 (d, J = 9.0 Hz, 2H), 4.66 (dd, J = 5.1, 7.4 Hz, 1H), 4.20 (q, J= 7.0 Hz, 2H), 2.88 (t, J=7.5
Hz, 2H), 1.88-2.02 (m, 2H), 1.70 (it, J = 7.2, 7.2 Hz, 2H), 1.41-1.56 (m, 2H), 1.25-1.37 (m, 14H), 1.23 (4,
J=7.1Hz, 3H), 0.87 (t, J= 7.2 Hz, 3H), 0.86 (t, J = 7.2 Hz, 3H); "°C NMR (101 MHz, CDCl;): 5 199.41,
171.48, 161.81, 131.01, 130.54 (2C), 114.77 (2C), 76.75, 61.62, 38.56, 32.90, 31.94, 31.78, 29.60,
29.38, 29.07, 25.33, 24.80, 22.85, 22.75, 14.39, 14.31, 14.26. The resulting ester (605 mg, 1.6 mmol)
was saponified with lithium hydroxide (186 mg, 7.8 mmol) according to the procedure used for the
preparation of | to give (RS)-2-[4-Octanoylphenoxy]octanoic Acid (487 mg, 87%). '"H NMR (400 MHz,
CDCls): 6 9.70 (br s, 1H), 7.89 (d, J = 9.0 Hz, 2H), 6.89 (d, J = 9.0 Hz, 2H), 4.69 (dd, J = 5.9, 6.6 Hz,
1H), 2.87 (t, J = 7.5 Hz, 2H), 1.95-2.01 (m, 2H), 1.67 (it, J = 7.2, 7.2 Hz, 2H), 1.43-1.58 (m, 2H), 1.24-
1.37 (m, 14H), 0.851 (t, J = 6.8 Hz, 3H), 0.849 (t, J = 7.4 Hz, 3H); *C NMR (101 MHz, CDCl,): &
200.38, 176.08, 161.84, 130.85, 130.78 (2C), 114.83 (2C), 76.20, 38.56, 32.79, 31.93, 31.76, 29.57,
29.35, 29.05, 25.34, 24.92, 22.84, 22.74, 14.29, 14.23. The acid (500 mg, 1.4 mmol) was then
converted to the sodium salt according to the procedure used for the preparation of I to give Sodium
(RS)-2-[4-Octanoylphenoxyjoctanoate (404 mg, 76%) as a white solid. mp 165-170°C; '"H NMR (400
MHz, CD,0OD): 6 7.91 (d, J = 8.8 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 4.58 (dd, J = 6.1, 6.3 Hz, 1H), 2.91
(t, J=7.3 Hz, 2H), 1.91-1.96 (m, 2H), 1.62-1.69 (m, 2H), 1.44-1.58 (m, 2H), 1.25-1.39 (m, 14H), 0.87-
0.90 (m, 6H); *C NMR (101 MHz, CD;0OD): § 200.50, 176.40, 162.96, 130.28 (2C), 129.94, 114.71
(2C), 78.38, 38.00, 32.98, 31.79, 31.74, 29.27, 29.20, 29.05, 25.50, 24.79, 22.56, 22.51, 13.36, 13.34:
LRMS (ESI): m/z 769 (MH"), 748 (2M - Na™ + 2H"), 363 (M - Na* + 2H"); HPLC: 3 min.

Compound XXV: Sodium (RS)-2-[4-Butyrylphenoxy]decanoate

[00127] 1-[4-Hydroxyphenyl]-1-butanone (328 mg, 2.0 mmol) and ethyl (RS)-2-bromodecanoate
(614 mg, 2.2 mmol) were reacted according to the procedure used for the preparation of | to give Ethyl
(RS)-2-[4-Butyrylphenoxyldecanoate (616 mg, 85%) as a clear, colourless oil. '"H NMR (400 MHz,
CDCl3): 6 7.88 (d, J = 9.0 Hz, 2H), 6.86 (d, J = 9.0 Hz, 2H), 4.64 (dd, J = 5.7, 6.8 Hz, 1H), 417 (q, J =
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7.2 Hz, 2H), 2.83 (t, J = 7.3 Hz, 2H), 1.85-1.99 (m, 2H), 1.65-1.75 (m, 2H), 1.39-1.44 (m, 2H), 1.22-1.34
(m, 10H), 1.20 (t, J = 7.2 Hz, 3H), 0.94 (t, J = 7.4 Hz, 3H), 0.83 (t, J = 7.0 Hz, 3H); *C NMR (101 MHz,
CDCls): 5 199.04, 171.39, 161.80, 130.98, 130.48 (2C), 114.74 (2C), 76.68, 61.55, 40.37, 32.85, 32.01,
29.33, 29.37 (2C), 25.33, 22.84, 18.11, 14.34, 14.29, 14.10. The resulting ester (616 mg, 1.70 mmol)
was saponified with lithium hydroxide (203 mg, 8.5 mmol) according to the procedure used for the
preparation of I to give (RS)-2-[4-Butyrylphenoxy]decanoic Acid (166 mg, 29%). 'H NMR (400 MHz,
CDCl5): 6 10.06 (br s, 1H), 7.91 (d, J = 9.0 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 4.70 (dd, J = 5.9, 6.4 Hz,
1H), 2.87 (t, J = 7.3 Hz, 2H), 1.96-2.02 (m, 2H), 1.68-1.77 (m, 2H), 1.44-1.59 (m, 2H), 1.24-1.37 (m,
10H), 0.97 (t, J = 7.4 Hz, 3H), 0.86 (t, J = 7.0 Hz, 3H); *C NMR (101 MHz, CDCl,): & 199.95, 176.56,
161.74, 131.03, 130.73 (2C), 114.82 (2C), 76.16, 40.47, 32.79, 32.03, 29.53, 29.39, 29.37, 25.38,
22.86, 18.26, 14.31, 14.12. The acid (166 mg, 0.5 mmol) was then converted to the sodium salt
according to the procedure used for the preparation of | to give Sodium (RS)-2-[4-
Butyrylphenoxyldecanoate (149 mg, 85%) as a white solid. mp 262-278°C; 'H NMR (400 MHz,
CD;0D): 6 7.91 (d, J = 9.0 Hz, 2H), 6.96 (d, J = 9.0 Hz, 2H), 4.70 (dd, J = 6.1, 6.5 Hz, 1H), 2.90 (t, J =
7.3 Hz, 2H), 1.88-1.93 (m, 2H), 1.67 (tq, J = 7.4, 7.4 Hz, 2H), 1.41-1.57 (m, 2H), 1.20-1.35 (m, 10H),
0.95 (t, J = 7.4 Hz, 3H), 0.83 (t, J = 6.9 Hz, 3H); ®C NMR (101 MHz, CD;OD): & 201.82, 178.07,
163.36, 130.53 (2C), 129.54, 114.83 (2C), 79.46, 39.99, 33.11, 31.80, 29.40, 29.27, 29.15, 25.72,
22.54, 18.30, 14.46, 14.15; LRMS (ESI): m/z 713 (M,H"), 669 (2M - 2Na" + 3H"), 335 (M - Na* + 2H");
HPLC: 3 min.

Compound XXVI: Sodium (RS)-2-[4-Hexanoylphenoxy]decanoate

[00128] 1-[4-Hydroxyphenyl]-1-hexanone (384 mg, 2.0 mmol) and ethyl (RS)-2-bromodecanoate
(614 mg, 2.2 mmol) were reacted according to the procedure used for the preparation of I to give Ethyl
(RS)-2-[4-Hexanoylphenoxyldecanoate (628 mg, 80%). 'H NMR (400 MHz, CDCl;): & 7.86 (d, J=9.0
Hz, 2H), 6.84 (d, J = 9.0 Hz, 2H), 4.60-4.65 (m, 1H), 4.15 (g, J = 7.0 Hz, 2H), 2.83 (t, J = 7.3 Hz, 2H),
1.86-1.97 (m, 2H), 1.61-1.70 (m, 2H), 1.38-1.52 (m, 2H), 1.20-1.34 (m, 14H), 1.18 (t, J = 7.2 Hz, 3H),
0.78-0.87 (m, 6H); "°C NMR (101 MHz, CDCl,): & 199.17, 171.36, 161.78, 130.95, 130.46 (2C), 114.72
(2C), 76.66, 61.51, 38.41, 32.84, 32.00, 31.76, 29.52, 29.35 (2C), 25.31, 24.41, 22.83, 22.74, 14.33,
14.26, 14.14. The resulting ester (628 mg, 1.6 mmol) was saponified with lithium hydroxide (193 mg,
8.0 mmol) according to the procedure used for the preparation of | to give (RS)-2-[4-
Hexanoyiphenoxyldecanoic Acid (468 mg, 80%). '"H NMR (400 MHz, CDCls): 6 7.93 (d, J = 9.0 Hz, 2H),
6.91 (d, J=9.0 Hz, 2H), 5.77 (br s, 1H), 4.70 (dd, J = 5.8, 6.6 Hz, 1H), 2.89 (t, J = 7.4 Hz, 2H), 1.97-
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i nhibition of TGF-induced CTGF production in human nesangial cells is
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i nhibition of CTGF production. [00136] These results denonstrate that
conmpounds of Formula 1, Fornmula 1.1, Formula 1.2, Formula IA Formula |IB,
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Combi nati on of sodi um decanoate wi th doxorubicin displays an additive
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32.73, 30.34, 30.19, 25.36, 23.64, 15.10. The methyl ester (71.0 mg, 0.24 mmol) was saponified
according to the standard protocol to give (RS)-4-octanoyl-2-carboxylic acid (66.0 mg, 96%) as an off-
white solid. 'H NMR (400 MHz, CDCl;): 6 7.69 (d, J = 7.6 Hz, 1H), 7.39 (d, J = 7.4 Hz, 1H), 7.26 (dd, J
= 7.6, 7.6 Hz, 1H), 3.67 (A of ABX, J = 18.0, 9.0 Hz, 1H), 3.56 (B of ABX, J = 18.0, 6.9 Hz, 1H), 3.19-
3.39 (m, 3H), 2.93 (t, J = 7.4 Hz, 2H), 1.70 (tt, J = 7.3, 7.3 Hz, 2H), 1.24-1.38 (m, 8H), 0.88 (t, J = 6.9
Hz, 3H). The resulting acid (66.0 mg, 0.23 mmol) was then converted to the sodium salt according to
the standard protocol to give sodium (RS)-4-octanoyl-2-carboxylate (70.0 mg, 99%) as an off-white
solid. mp 106-110°C; 'H NMR (400 MHz, CD;0D): 5 7.69 (d, J = 7.8 Hz, 1H), 7.38 (d, J = 7.4 Hz, 1H),
7.24 (dd, J=7.6, 7.6 Hz, 1H), 3.37-3.56 (m, 2H), 3.10-3.21 (m, 3H), 2.95 (t, J = 7.3 Hz, 2H), 1.66 (tt, J
=7.3, 7.3 Hz, 2H), 1.26-1.39 (m, 8H), 0.89 (t, J = 6.8 Hz, 3H); "*C NMR (101 MHz, CD;0D): & 203.56,
182.93, 145.34, 143.96, 133.93, 128.26, 126.97, 126.42, 47.62, 39.89, 38.69, 36.70, 31.76, 29.21,

29.17, 24.55, 22.52, 13.28; LRMS (ESI): m/z 577 (2M - 2Na" + 3H"), 289 (M- Na" + 2H"); HPLC: 3.0
min.
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into the tail of the pancreas in 6- to 8-week old C57BL/6 mce. Mce were
then treated every day with oral adm nistration of vehicle (saline,

negat i ve wonoraioy427or Conpound XV and with intraperitoneah/dapaabion of
gentitabine (50 ng/kg) once a week starting at day 8. [00140]Figure 4
represents the antitunor efficacy of oral adm nistration of Conpound XV
(200 ng/ kg) in conbination with gentitabine and gentitabine alone (i.p., 50
mg/ kg) in pancreatic Panc02 cancer. Gentitabine induces a significant

i ncr émg&i Effest of comraungds @nt they ifewitren PEedugtion offILeER dn gbRS-stimulated
conparawdea.control (50 days). Conbination therapy extends survival by 30%
for 12 days and augnents the nedian survival to 77 days. [00141] Figure 16
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serially nmonitored by manual pal pation for evidence of tunor. Mce were
treated jat day 11 and [1B-¥2th cycl ophospham de (100 ng/kg, 1p 1 njectijon) or
by oral {treatnent ever "gq%?'ﬁ wi t h ComPiusidrexv (50 ng/ kg). M ce were
sacrificed at day 22. 5 bt unor Vol ume was obt ai ned by bi - di nensi onal
di anet er| neasurenents Wwth calipers,) using the formula 0.4 (a x b2) where
"a" was [t@entrohjrerLAS)NO[ <@ ameter and "b" the m nor perpendicular drianeter.
Tunors were pal pable, |n general, 7110 days post-inoculation. WD
2012/ 097427PCFHCGA2011/ 001179 [00143]Figure 5 shows the antitunmor efficacy
of oral [deRAtiol €t ¥R%) on| €960 ny/kg) of Conpound XV and cycl ophosphani deé (100
ng/ kg, i|p). Conpound XV induces a significant (p < 0.03) inhibition (p <
0. 03) of "§IHmH ' Et T treatment{coy o4 of 43%to—74%bBxanpl e
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obt ai ned érom AT (TIBe4). P815 cells were wn in DVEM contal ning|10%
fetal bovIHEPLEHIm At y 0, 504 of /5\5/\19«@&:1,@06-@815 cells were
subcut aneously injected to produce |ocalized tunors in 6- to 8-week old
DBA/ 2 nijee—TFhe—aninals were then serially nonitored hy manual pal pafion
for evi defggfihginor . | Mce were the U4y with oral
adm ni stirati1on of vehigcle (negative|control acetylsalicylic acid
(positive control, 50 pg/kg) or sod|{um decanoate (40-200 ng/kg). Mce were
sacri fi cet—around—day 23 (depending . on the experinent). Serial tumor|volune
was Obtaiw%&ﬁﬁd?lil'di negpsi onal di anet@ ereto®Wwi t h cal i pers, Using
the formula 0.4 (a x bR) where "a" was thelngjor tunor diameter and '|b" the
m nor perpendi cul ar dianeter. Tunors were pal pable, in general, 3-5 days
post -i ngeculation. [00145] Figure 6 shows the effect of oral adninistration

of sodi U e and,pcetyl salicyli I Stbone control) on primary
tumor P815 cell's. Sodijum decanoat e | nduces gni ficant reduction (p <
0.05) of] P815 (mastocytoma) tunor growth). Furthernore, the activity|at

t hese doses—was—rore—potent—than-the-gold standard conpound, soluble

acetylsalicylic acid. [00146] O her expegé' ments were undertaken with oral
adm ni stration of 200 ng/ kg of sodium
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(positive control) and conbi nati on of both conpounds on primary tunor CT-26
cells. Conmpound XV has weak efficacy (T/C = 52%to 73% . 5-fluorouracil

i nduces aweigrvdreant reduction (p 0.02, TIC = 52% to 73¢ricAdonvoer’y when
used in conbination, Conmpound XV and 5-fluorouracil induce a significant (p
5 0.01) reduction (T/C of 4%to 31% in tunor growh fromday 16 to day
26. Exanple 12: Antitunor effect of conpounds on xenograft hunman prostate
PC-3 t umpr- fﬂﬂ1l-'\’-2'| The vnnnnnnl c—human nrncf ate tumpr PC-3 was-obtaihned
from ATCC (CRL1435) P L31%:el s were ?[j m%bl n RPM -1640 contai ning 10%
fetal bagvine serum At| gaymi), 50 jilL| o rable PC-3 (1.5 to 2 x 106) gells

were subcut aneously injected to produce |ocalized tunors in 6- to 8-week
old mal € The aninmals-—were then serially nonitored by manual

. . . O .
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[ 00154] Ri gure 14 repre;ents the effect of sodi umddecanoat e
cycl ophospham de and conbi nati on on xenogr af t hurran pr ostate PO- 3 tunor.

Sodi um de.llUd.LC rhduces—a—st glli fFeant—edtetion—p 0-05%—TFHE€<49%from
day 21 t|o nDr ? cl ophosph de i nduces a significant
reducti on C?’B Q“”@ T?%Z APM ol day 3 m gr owt h.

Combi natji on of sodi um decanoat e and|cycl op i nduc€s a regression
of the tunor (synergistic effect; p|< O. 05% T/C < 40% from day 21 to 56).
Sodi um decanoate synergizes wth Cy,l opnospndm de T xenograft—huomen

prostate PC-3 c ro(1 . regr 00 ure, 15 shows the effect
of oral [a P\?@:}gﬁ(lon gw%fccf‘%'ﬂ )ham de (p mand
conbi natfi on of cycl ophospham de vvith Corrpound PO- 3 tunor.

Cycl ophospham de i nduces a significant reductl on (p 0.05, T/C = 42-78%.
However ,[ When used i n conbi nation, d—cyctophospham de1nduce

a signifiicant l%gj ..04) i reductjon (T C of 27%t0 56% of tunmor growth|from
day 26 toé%fﬁep . amo?gii 18- 1 Wi t umor ef f ec ogpgunds on xenograf t
human pancreatic carci hona M aPaca-2 tunor. °

2012/ 097427PCT/ CA2011/ 001179 [00156] M aPaca-2 cells were grown in DVEM
cont ai ni ng—16%fetal—bovine—servm—At—day06,—56—p—+t—of—viableMaPaca-2 (2
x 106) cells were subcutaneously injected to produce |ocalized tunors in 6-

to 7-week ol d femal e NCR nude/ honbzygote mice. The animals were then
seri al00y32joni t ohsdn la;ddihanra]&lxamalepﬂtei effeof of Cempdemt XV font Iun2r prodetion tuneer non-

t unor t| st ct ar vo u wer e random zed and then treated
dai | y'ﬁ]\c}érﬁ%‘%gié?gda& %{3?% itioge %3 S:é%‘érﬁoate (400 my/ kg), abraxaneTM
(positive control, .p adm nistration of 10 to 50 ng/kg) or conbination of

abrax[@ﬂem and "Ermiieuwesdlmdamahsirata/ltba gempouhas roff Faredilzat, Hewnudd.l. 1S€Fro'rrahla 1.2,

tunorg t nsi onal i anmet er renents

cal i pers usy ng%ﬁg Isor Zs}lgpﬁ EEQNEJ% +{th Feore%encagag??’%e(lrﬁgmat?%mpdmons)
di aneihgucegthe p\*dﬁUcl]dsreofr‘r!.ﬂGr Tmreatplhmttb stuhlaatedhap”ﬁidection[d?QIlBE Intdape tieat EBmpboNds of
or owe B g es VAR Pl P U aRRi e AR e SPee fhsanan: ekt ity Aishay
mes ensigyifint tanandirddt amtilOAES84tiity derick) dlspaesa Ss@rhﬁ:tanﬁaﬂitﬁl%lbt @ﬂhﬂu&&aébtlwty by

,l[J In ggrgléﬂ %.@Ewgog g@}y& cl)manlIlaJﬁee gglpgt%asetst [I'ﬁlgslls tsbgpr})rtggm]yre erence rh%?e?na%%g/e I(sneveage(aacnon

C - IL-12 and inflammation).

Example 5: /In vitro inhibition of CTGF production in TGF-B stimulated NHDF or mesangial cells.
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[ 00159] Furt her anal ysis was undertaken to determ ne the effect of
Conmpoounds on EMI. The effect of Conpound XVII on TGF-R i nduced EMI was
anal yzed wo 2nim@m2epi t hel i al cancer cells (HK-2). To as®eILA2hAE/OIOgr eSsi on
of EMI, the pro-epithelial marker E-cadherin and the

mesenchymal / profibrotic markers CTGF and col |l agen 1 were assayed by

quantitative real-tinme PCR To determ ne the efficacy of Conpound XVI |
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oy -

Q Formula | wherein: wherein --,- represents a coval ent bond

connecting Cy to Q qis 1, 2, or 3; Ais 1) C1-C8 alkyl, 2) C2 C6 al kenyl,
3) C1_C7 wbkyi?/0¥74274) 01-07 al kyl -OC(0)-, 5) Phenyl-0- plremydAa2@HA0Yi790r 6)
C-Cr alkyl-CH(OH)-; Rl, R2 and R3 are independently selected fromH, F,

o
3) (

or OH when Cy is Cyl and Cy2, then Qis 1) C(0)OH, 2) C(CH3)2C(0)O0H,
OoH2),,-0(0)0H, 4) ZCH(C(0)0H) Cl1-C8 al kyl, 5) Z(CH2)nt(0)OH,

[00135] Another example of Compound | on inhibition of TGF-induced CTGF production in

human mesangial cells is demonstrated in Figure 2. Compound | induces a significant (p < 0.05)
inhibition of CTGF production.

[00136] These results demonstrate that compounds of Formula |, Formuia [.1, Formula 1.2,
Formula IA, Formula 1B, Formula IC and Formula Il inhibit the production of CTGF. The ability to inhibit
the production of CTGF means that compounds of the present invention may be useful for treating
cancer since diminished production of CTGF may inhibit angiogenesis and epithelial to mesenchymal
transition (EMT), and/or inhibit tumor cell migration and subsequent initiation and establishment of
secondary tumors or metastasis. This is supported by references hereinabove (see Section C - CTGF

and progression of cancers).
Example 6: Antitumor effect of compounds on a primary B16F10 melanoma tumor.

[00137] Female 6-8 week old C57BL/6 mice were injected subcutaneously on day 0 with 50 pL
of 3.75 x 10* viable B16F10 melanoma cells from ATCC (source of cell culture, Dr. 1.J. Fidler). On day
14, tumors reached 80 mm and animals were randomized for treatment. Animals were then treated with
daily oral administration of saline (negative control) or sodium decanoate (100 mg/kg) or 5 mg/kg
doxorubicin (Dox, positive control) on day 4. Mice were sacrificed on day 12. Serial tumor volume was
obtained by bi-dimensional diameter measurements with calipers, using the formula 0.4 (a x b?) where

“a” was the major tumor diameter and “b” the minor perpendicular diameter.

[00138] Figure 3 shows the effect of sodium decanoate, subtherapeutic dose of doxorubicin and
combination of both compounds on primary tumor B16F10 cells. Sodium decanoate and doxorubicin
(subtherapeutic dose) induces weak (around 25%) reduction of primary tumor. Combination of sodium
decanoate with doxorubicin displays an additive reduction (approximately 50%) of the tumor volume
compared to the control. Sodium decanoate reduces melanoma tumor growth and synergizes with a

sub-therapeutic dose of doxorubicin.

Example 7: Antitumor efficacy validation of Compound XV in combination with gemcitabine in

the Panc02 mouse pancreatic cancer model.

[00139] Syngeneic Panc02 is a pancreatic adenocarcinoma tumor cell line obtained from NCI
(0507232). Panc02 cells are positive for Ki-Ras, p53, HerNEU and CDK. Panc02 were grown in RPMI-

1640 containing 10% fetal bovine serum. At day 0, 50 uL of 5 x 10° viable Panc02 cells were injected
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WD 2012/ 097427PCT/ CA2011/ 001179 6) CH(W C(0)OH, 7) CH(phenyl)CH2C(0)0OH, 8)
CH(Rc) CH2C(0) OH, or 9) CH2CH(C(0) OH) C1-C8 al kyl, wherein: mis 1 or 2; the
phenyl isweubstdist42ted by an Rd substituent; Y is 0, S ReRaRA20mr00Q(70); Z is
0, S, or NRaRb; when Cy is Cy3, then Qis C(0)0OH, Ra and Rb are _

I ndependent|ly sel ected from 1) H or 2) G-C3 alkyl; IR is
1) H 2) Ci1-C4 alkyl, 3) C2-C4 al kenyl, or

into the tail of the pancreas in 6- to 8-week old C57BL/6 mice. Mice were then treated every day with
oral administration of vehicle (saline, negative control), or Compound XV and with intraperitoneal

injection of gemcitabine (50 mg/kg) once a week starting at day 8.

[00140] Figure 4 represents the antitumor efficacy of oral administration of Compound XV (200
mg/kg) in combination with gemcitabine and gemcitabine alone (i.p., 50 mg/kg) in pancreatic Panc02
cancer. Gemcitabine induces a significant increase (p < 0.05) of survival with a median survival of 68.5
days compared to control (50 days). Combination therapy extends survival by 30% for 12 days and

augments the median survival to 77 days.

[00141] Figure 16 represents the antitumor efficacy of oral administration of sodium decanoate
in combination with paclitaxel versus paclitaxel alone (i.p. 10 mg/kg) in pancreatic Panc02 cancer
injected subcutaneously to produce localized tumors. Sodium decanoate reduces significantly (p <
0.05) tumor growth with Treated/Control (T/C) between 60-70% from day 34-39. Paclitaxel induces a
significant reduction (p < 0.05) of tumor growth with a T/C between 40 and 55% from day 29 to 49.
Combination of sodium decanoate and paclitaxel induces a significant reduction (p < 0.05) of tumor
growth with T/C less than 40% from day 23 to 49.

Example 8: Antitumor effect of compounds on a primary DA-3 breast tumor.

[00142] The syngeneic tumor DMBA3 (DA-3, breast carcinoma model) arose from a
preneoplastic iesion treated with 7,12-dimethylbenzanthracene in female BALB/c mice. DA-3 cells were
grown as monolayer cultures in plastic flasks in RPMI-1640 containing 0.1 mM nonessential amino
acids, 0.1 pM sodium pyruvate, 2 mM L-glutamine. This was further supplemented with 50 uM 2-
mercaptoethanol and 10% fetal bovine serum. The DA-3 tumors were serially passaged in vivo by
subcutaneous inoculation of 50 puL (1 x10°) viable tumor cells to produce localized tumors in 6- to 8-
week old BALB/c mice. The animals were then serially monitored by manual palpation for evidence of
tumor. Mice were treated at day 11 and 18 with cyclophosphamide (100 mg/kg, ip injection) or by oral
treatment every day with Compound XV (50 mg/kg). Mice were sacrificed at day 22. Serial tumor
volume was obtained by bi-dimensional diameter measurements with calipers, using the formula 0.4 (a
x b?) where “a” was the major tumor diameter and “b” the minor perpendicular diameter. Tumors were

palpable, in general, 7-10 days post-inoculation.
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4) C2-C4 alkynyl; 1) ORe, 2) halogen, 3) CF3, or 4) phenyl; and 1) H or 2)
Cl-4 al kyl. 2. The use of claim1l, wherein said conpound consists of a
conmpound wbO 2bvaymd2a 1. 1, or a pharnmaceutical ly accept ablreTaa2011tdoer7eof : WO
2012/ 097427PCT/ CA2011/ 001179 Formula 1.1 wherein Ais 1) d-C8 al kyl, or
2) C2_C6 alkenyl, R2 and R3 are independently selected fromH, F, d, or
OH Qis 1) C(0)0H, 2) C(CH3)2C(0)O0H,

[00143] Figure 5 shows the antitumor efficacy of oral administration (50 mg/kg) of Compound XV

and cyclophosphamide (100 mg/kg, ip). Compound XV induces a significant (p < 0.03) inhibition (p <
0.03) of tumor volume with treatment/control (T/C) of 43% to 74%.

Example 9: Antitumor effect of compounds on a primary P815 mastocytoma tumor.

[00144] The syngeneic tumor P815 is a DBA/2 (H-2%)-derived mastocytoma obtained from ATCC
(TIB64). P815 cells were grown in DMEM containing 10% fetal bovine serum. At day 0, 50 pL of 5 x 10°
viable P815 cells were subcutaneously injected to produce localized tumors in 6- to 8-week old DBA/2
mice. The animals were then serially monitored by manual palpation for evidence of tumor. Mice were
then treated every day with oral administration of vehicle (negative control), acetylsalicylic acid (positive
control, 50 mg/kg) or sodium decanoate (40-200 mg/kg). Mice were sacrificed around day 23
(depending on the experiment). Serial tumor volume was obtained by bi-dimensional diameter
measurements with calipers, using the formula 0.4 (a x b?) where “a” was the major tumor diameter and

“b” the minor perpendicuiar diameter. Tumors were palpable, in general, 3-5 days post-inoculation.

[00145] Figure 6 shows the effect of oral administration of sodium decanoate and acetylsalicylic
acid (positive control) on primary tumor P815 cells. Sodium decanoate induces a significant reduction
(p < 0.05) of P815 (mastocytoma) tumor growth). Furthermore, the activity at these doses was more

potent than the gold standard compound, soluble acetylsalicylic acid.

[00146] Other experiments were undertaken with oral administration of 200 mg/kg of sodium
decanoate and Compound XV (Figure 7); and sodium decanoate, Compounds | and || (Figure 8). All
compounds (at 200 mg/kg) show similar efficacy to the goid standard compound, soluble acetylsalicylic
acid and induce a significant reduction (p < 0.05) of tumor growth. Compound XVII shows better
efficacy to the gold standard compound, soluble acetylsalicylic acid and induces a significant reduction
(p < 0.05) of tumor growth (Figure 17).

[00147] It is known that P815 cells have the capacity to metastasize to the liver. Figure 9 shows
a significant (p < 0.05) reduction (50%) of mice with liver metastasis upon oral administration of sodium
decanoate (200 mg/kg). Compound XV (200 mg/kg) also displays a significant (p < 0.05) reduction
(50%),of mice with liver metastasis. (Figure 10). In another experiment, Compound XVII (50 mg/kg)

reduces by approximately 20% the number of mice with liver metastasis (Figure 18).

Example 10: Antitumor effect of compounds on an LL/2 lung tumor.
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3) (CH2)m C(0)OH, or 4) CH(Rc)C(0)OH, wherein mis 1; and IR is Cl-C4

al kyl. 3. The use of claim2, wherein said conpound consists of a conpound
of For nulwol2di2/0mr42a phar maceuti cal ly acceptabl e salt theceafa20RMEi179
Formula | A wherein R2 and R3 are independently selected fromH OH F or
Cl; X1 is CHCH3), C(CH3)2, or (CH2)n, wherein nis 0, 1 or 2; and R4 i's
(CH2)m, (CH2)qlCH=CH, or CH=CH(CH2) wherein ml is 3, 4, 5 or 6 and gl is
1, 2, or 3. WO 2012/ 097427PCT/ CA2011/ 001179 4. The use of claim1,

wher dOR148li d coMsosingeneindimes LR ia aclynpdumar o¢ll e nbtained. flgm ATGC (CRL-1642).

phar MageuL|CkieYor8ks GPBMENE cSbningRIE %tal bovine serum. At day 0, 50 pL of 3 x 10° viable
LL/2 cells were subcutaneously injected to produce localized tumors in 6- to 8-week old mice. The
animals were then serially monitored by manual palpation for evidence of tumor. Mice were then
treated every day with oral administration of vehicle (negative control), or sodium decanoate (200
mg/kg) and with intraperitoneal injection of gemcitabine (50 mg/kg) at day 1, 8, 15 and 22. Mice were
sacrificed at day 26. Serial tumor volume was obtained by bi-dimensional diameter measurements with
calipers, using the formula 0.4 (a x b%) where “a” was the major tumor diameter and “b” the minor

perpendicular diameter. Tumors were palpable, in general, 3-5 days post-inoculation.

[00149] Figure 11 shows the effect of oral administration of sodium decanoate and gemcitabine
(positive control) on primary tumor LL/2 cells. Both compounds display weak efficacy. However, when
used in combination, sodium decanoate and gemcitabine induce a significant reduction (T/C

approximately 40%) of tumor growth from day 16 to day 26.
Example 11: Antitumor effect of compounds on a primary colon CT-26WT tumor.

[00150] The syngeneic tumor CT-26WT (CT-26) is a colon tumor cell line obtained from ATCC
(CRL-2638). CT-26 cells were grown in RPMI containing 10% fetal bovine serum. At day 0, 50 pL of & x
10° viable CT-26 cells were subcutaneously injected to produce localized tumors in 6- to 8-week old
mice. The animals were then serially monitored by manual palpation for evidence of tumor. Mice were
then treated every day with oral administration of vehicle (saline, negative control), or sodium
decanoate (200 mg/kg) and with intraperitoneal injection of 5-fluorouracil (40 mg/kg) at day 6, 13 and
20 or combination of both compounds. Mice were sacrificed at day 25. Serial tumor volume was
obtained by bi-dimensional diameter measurements with calipers, using the formula 0.4 (a x b®) where

‘a” was the major tumor diameter and “b” the minor perpendicular diameter. Tumors were palpable, in
general, 3-5 days post-inoculation.

[00151] Figure 12 shows the effect of oral administration of sodium decanoate and 5-fluorouracil
(positive control) on primary tumor CT-26 cells. Both compounds have weak efficacy. However, when
used in combination, sodium decanoate and 5-fluorouracil induce a significant reduction (T/C

approximately 40%) of tumor growth from day 16 to day 26.
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Formula 1.2 wherein Y is O, S, or NReRe; Ais 1) 01-08 al kyl, 2) C2_C6

al kenyl, 3) CL_C7 al kyl-Y-, or 4) phenyl-0-phenyl-CH2-Y; Qis 1)

CH( phenylwOGHR(@)£2H, or 2) CH(Rc) CH2C(0) OH, wherei n t he pplmameb11/®1179
substituted by an Rd substituent; Ra and Rb are independently selected from
1) H or 2) 0l-03 alkyl; IR is 1) H 2) d-C4 alkyl,

[00152] Figure 13 shows the effect of oral administration of Compound XV, 5-fluorouracil
(positive control) and combination of both compounds on primary tumor CT-26 cells. Compound XV
has weak efficacy (T/C = 52% to 73%). 5-fluorouracil induces a significant reduction (p < 0.02, T/C =
52% to 73%). However, when used in combination, Compound XV and 5-fluorouracil induce a

significant (p < 0.01) reduction (T/C of 4% to 31%) in tumor growth from day 16 to day 26.
Example 12: Antitumor effect of compounds on xenograft human prostate PC-3 tumor.

[00153] The xenogenic human prostate tumor PC-3 was obtained from ATCC (CRL1435). PC-3
celis were grown in RPMI-1640 containing 10% fetal bovine serum. At day 0, 50 pL of viable PC-3 (1.5
to 2 x 10°%) cells were subcutaneously injected to produce localized tumors in 6- to 8-week old male
CD1 nu/nu mice. The animals were then serially monitored by manual palpation for evidence of tumor.
When the tumors reached a satisfactory volume, mice were randomized and then treated with daily oral
administration of saline (negative control), cyclophosphamide (positive control, 100 mg/kg) or sodium
decanoate (200 mg/kg). Mice were sacrificed at day 56. Serial tumor volume was obtained by bi-
dimensional diameter measurements with calipers, using the formula 0.4 (a x b?) where “a” was the

major tumor diameter and “b” the minor perpendicular diameter.

[00154] Figure 14 represents the effect of sodium decanoate, cyclophosphamide and
combination on xenograft human prostate PC-3 tumor. Sodium decanoate induces a significant
reduction (p < 0.05%, T/C < 40% from day 21 to 56) of tumor growth. Cyclophosphamide induces a
significant reduction (p < 0.05%, T/C < 40% from day 35 to 56) of tumor growth. Combination of sodium
decanoate and cyclophosphamide induces a regression of the tumor (synergistic effect; p < 0.05%, T/C
< 40% from day 21 to 56). Sodium decanoate synergizes with cyclophosphamide in xenograft human

prostate PC-3 cancer (tumor regression).

[00155] Figure 15 shows the effect of oral administration of cyclophosphamide (positive control)
and combination of cyclophosphamide with Compound XV on xenograft PC-3 tumor.
Cyclophosphamide induces a significant reduction (p < 0.05, T/C = 42-78%). However, when used in
combination, Compound XV and cyclophosphamide induce a significant (p < 0.04) reduction (T/C of
27% to 56%) of tumor growth from day 26 to day 56.

Example 13: Antitumor effect of compounds on xenograft human pancreatic carcinoma
MiaPaca-2 tumor.
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3) C-C4 alkenyl, or 4) 02-C4 alkynyl; Rd is 1) ORe, 2) halogen, 3) CF3, or
4) phenyl; and WD 2012/097427PCT/ CA2011/001179 Re is 1) H, or 2) Ci1-C4
al kyl . 5.woheixmes2of claim 4, wherein said conmpound con®CItca20f1/0@1wonpound

of Formula 1B, or a pharnmaceutically acceptable salt thereof: Formula 1B
wherein
[00156] MiaPaca-2 cells were grown in DMEM containing 10% fetal bovine serum. At day 0, 50

uL of viable MiaPaca-2 (2 x 10°) cells were subcutaneously injected to produce localized tumors in 6- to
7-week old female NCR nude/homozygote mice. The animals were then serially monitored by manual
palpation for evidence of tumor. When the tumors reached a satisfactory volume, mice were
randomized and then treated daily with oral administration of sodium decanoate (400 mg/kg),
abraxane™ (positive control, i.p administration of 10 to 50 mg/kg) or combination of abraxane™ and
sodium decanoate. Mice were sacrificed at day 95. Serial tumor volume was obtained by bi-
dimensional diameter measurements with calipers, using the formula 0.4 (a x b%) where “a” was the

major tumor diameter and “b” the minor perpendicular diameter.

[00157] Figure 19 shows the effect of combination of abraxane™ and sodium decanoate

reduces tumor growth of human pancreatic carcinoma MiaPaca-2.
Example 14: Epithelial to mesenchymal transition

[00158] Evidence suggests that cancer cells can undergo epithelial to mesenchymal transition
(EMT) to migrate and invade tissues (metastasis).

[00159] Further analysis was undertaken to determine the effect of Compoounds on EMT. The
effect of Compound XVII on TGF-B induced EMT was analyzed on human epithelial cancer cells (HK-
2). To assess the progression of EMT, the pro-epithelial marker E-cadherin and the mesenchymal/pro-
fibrotic markers CTGF and collagen 1 were assayed by quantitative real-time PCR. To determine the
efficacy of Compound XVII in inhibiting TGF-R-induced EMT, verification of the ability of TGF-R to
induce EMT in HK-2 cells. As shown in Figures 20, 21 and 22, EMT was induced by TGF-R as
determined by a downregulation of E-cadherin and upregulation of CTGF and collagen 1 transcript
expression. Furthermore, TGF-R induced EMT was significantly inhibited by Compound XVII in both
cells as demonstrated by an upregulation of E-cadherin and downreguiation of CTGF and collagen 1.
Furthermore, Compound XVII alone was able to downregulate basal expression of CTGF and collagen
1. These results are shown in Figures 20, 21 and 22.

[00160] In another experiment, sodium decanoate and Compound | induced significant inhibition

of EMT in HK-2 cells, as demonstrated by reduction of basal and TGF-B-stimulated CTGF and collagen
1 expression (Figures 23 and 24).
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n2 is 0,1 or 2; Yis O, NH, NC1-03 alkyl, or S; Y2 is CH3 or phenyl
substituted by Rd; or when Y2 is a branched or straight chain C1-C4
al kyl ; orwo 2012/097427 PCT/CA2011/001179

-B2 Z2 iswhen Y2 is CH3; Rdis OH F, C, Br, CF3, 0Cl-C 4 al kyl or phenyl;
A2 is OH F, d, Br, CF3, phenyl, or 001-04 alkyl; and WD 2012/097427 B2
is F, d, Br, CF3 or phenyl.

[00161] Headings are included herein for reference and to aid in locating certain sections These
headings are not intended to limit the scope of the concepts described therein, and these concepts may
have applicability in other sections throughout the entire specification Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principies and novel features disclosed herein.

[00162] The singular forms “a”, “an” and “the” include corresponding plural references unless the

context clearly dictates otherwise.

[00163] Unless otherwise indicated, all numbers expressing quantities of ingredients, reaction
conditions, concentrations, properties, and so forth used in the specification and claims are to be
understood as being modified in all instances by the term “about”. At the very least, each numerical
parameter should at least be construed in light of the number of reported significant digits and by
applying ordinary rounding techniques. Accordingly, unless indicated to the contrary, the numerical
parameters set forth in the present specification and attached claims are approximations that may vary
depending upon the properties sought to be obtained. Notwithstanding that the numerical ranges and
parameters setting forth the broad scope of the embodiments are approximations, the numerical values
set forth in the specific examples are reported as precisely as possible. Any numerical value, however,

inherently contain certain errors resulting from variations in experiments, testing measurements,
statistical analyses and such.

[00164] It is understood that the examples and embodiments described herein are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested to persons

skilled in the art and are to be included within the present invention and scope of the appended claims.
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PCT/ CA2011/ 001179 6. The use of claim11, wherein said conmpound consists of
a conpound of Fornmula IC, or a pharnmaceutically acceptable salt thereof:
CH3( CH2) mRO-2012/09742A . ./, ------ B Fornula |1 C wherein n i sSPRT/CA204/005,790r 6; R
is -0(0)-, -00(0)-, -CH(OH)-, NH, NC1-C3 alkyl, 0, S, or CH2; Ais

(CH2) mC(0) OH, WCH2),,C(0)0H, or YCH(C(0)OH)(CH2)pCH3 when Bis H Bis
(CH2)"C(0)0OH, WCH2),,C(0)0OH or YCH(C(0O)OH) (CH2) pCH3 when Ais H or A and
B are covalently bonded to forma 5-, 6-, or 7-nenbered cycl oal kyl
substGLAMSY with a C(0)OH group; Wis 0, S, or NH, Yis 0, S, NHor CH; m
is 0 1, or 2; and pis 1, 2, 3, 4, 5, 6, or 7. 7. The use of any one of
clai ns Uket& a@cor’ﬁb&ﬁrﬁi fép?éb‘ént@lﬂatwmémma ¢abl ¥ prarradcabitally siceptableasditatbereof, for

addition salt.
treating cancer in a subject in need thereof:

Cy—Q
Formula |
wherein:
Cyis \© ;
Cy3
wherein

— represents a covalent bond connecting Cy to Q;

gis 1,2, 0r3;

Ais
1) C4-Cg alkyl,
2) C,.C; alkenyl,
3) C,.C; alkyl-Y-,

4) C4-C; alkyl-OC(O)-,
5) phenyl-O-phenyl-CH,-Y, or
6) C4-C; alkyl-CH(OH)-;

R:, R; and Rj are independently selected from H, F, Cl, or OH;

when Cy is Cy1 and Cy2, then Q is
1) C(O)OH,
2) C(CH3).C(O)OH,
3) (CH2)n-C(O)OH,
4) ZCH(C(O)OH)C,-Cs alkyl,
5) Z(CH)mC(O)OH,
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8. The use of claim 7, wherein the base addition salt conprises a netal
counterion, said netal counterion is sodium potassium nagnesium calcium
or |ithiuwo202/09742¢ use of claim8, wherein the netal ceomeRIONI’Isodi um
WO 2012/ 097427PCT/ CA2011/ 001179 10. The use of claim 1, wherein the
conpound i s any one of Conpounds Ito XLI: Structure Conpound | /-1

| COO- Na+ Conpound Il COO Na+ | Conmpound I11

6) CH(R®)C(O)OH,

7) CH(pheny)CH,C(O)OH,

8) CH(R*)CH,C(O)OH, or

9) CH,CH(C(O)OH)C,-Cs alkyl,
wherein:
mis 1 or 2;
the phenyl is substituted by an R? substituent;
Y is O, S, NR®°R®, or C(O);
Zis O, S, or NR°R”;

when Cy is Cy3, then Q is C(O)OH;

R? and R are independently selected from

1) H, or

2) C4-C; alkyl;
R®is

1) H,

2) C4-C4 alkyl,

3) C-C, alkenyl, or

4) C,-C, alkynyl;
R%is

1) OR®,

2) halogen,

3) CF3, or

4) phenyl; and
R®is

1) H, or

2) C4-C, alkyl.

2. The use of claim 1, wherein said compound consists of a compound of Formula [.1, or a

pharmaceutically acceptable salt thereof:
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COO Na+ Conpound 1V 1COOTI a+ Conpound V 1 COO- Na+ ,..,- Conpound VI

1COO-Na'" .,-.-- Conpound VI, COO Na+ Conpound VIII COO Na io+
WO 2012/097427 PCT/CA2011/001179
A Q
Rs
Rz
Formula 1.1
wherein
Ais
1) C4-Cg alkyl, or
2) C,.C¢ alkenyl,
R, and R; are independently selected from H, F, Ci, or OH;
Qis
1) C(O)OH,
2) C(CH;).C(O)OH,
3) (CH3)m-C(O)OH, or
4) CH(R®)C(O)OH,
wherein m is 1; and
R®is C4-C, alkyl.

3. The use of claim 2, wherein said compound consists of a compound of Formula IA, or a
pharmaceutically acceptable salt thereof:
Rs X4

™ “c(0)oH

Ry
Formula IA
wherein
R, and R; are independently selected from H, OH, F or CI;
Xy is CH(CHj3), C(CHz),, or (CHy),, wherein nis 0, 1 or 2; and
R4 is (CHz)m1, (CH2)q1CH=CH, or CH=CH(CH,) wherein m1is 3, 4, 5or6 and q1is 1, 2, or 3.
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OH Conpound | X HO COO- Ne Conpound X OH 0 COO Na+ Structure Conpound XI
COO Na+ / Conpound Xl |
WO 2012/097427 PCT/CA2011/001179

4. The use of claim 1, wherein said compound consists of a compound of Formula 1.2, or a

pharmaceutically acceptable salt thereof:

Formula .2
wherein

Yis O, S, or NR?R":
Ais
1) C4-Cg alkyl,
2) C,.Cs alkenyl,
3) C4.C; alkyl-Y-, or
4) phenyl-O-phenyl-CH,-Y;
Qis
1) CH(phenyl)CH,C(O)OH, or
2) CH(R®)CH,C(O)OH,

wherein the phenyl is substituted by an R® substituent;

R? and R® are independently selected from
1)H, or
2) C4-C; alkyl;
R®is
1) H,
2) C4-C, alkyl,
3) C.-C, alkenyl, or
4) C,-C, alkynyl;
R%is
1) OR®,
2) halogen,
3) CF;, or
4) phenyl; and
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.000-N a+ | Conmpound XIII 1 COO Na+ Conmpound XIV ~ CH3 CQO0lle
Corrpound XV  COO- Ne HN Conpound XVI 4. 1.4 . 9.,n 40

WO 2012/097427 PCT/CA2011/001179

R®is
1)H, or
2) C1"C4 alky|

5. The use of claim 4, wherein said compound consists of a compound of Formula IB, or a

pharmaceutically acceptable salt thereof:

Y.
Victns
C(O)OH
Z;
Formula IB
wherein
n2is 0, 1or2;
Y is O, NH, NC,-C; alkyl, or S;
Y, is CH; or phenyl substituted by Rg;
X X
Bz A2
Z,is H, C4-C, alkyl, C,-C, alkenyl, C,-C, alkynyl or F when Y, is F :
or
X
A,
Z,is or F when Y, is a branched or straight chain C,-C, alkyl; or
XX
B>
Zyis Z when Y, is CHs;

Rqis OH, F, Cl, Br, CF3;, OC,-C 4alkyl or phenyl;
A, is OH, F, Cl, Br, CF3, phenyl, or OC,-C, alkyl; and
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40 ¢ 00-Na. Compound XVII 1COCYNa. 0 Conpound XVI || Structure
Compound XI X COO Na+ \
WO 2012/097427 PCT/CA2011/001179

B, is F, Cl, Br, CF; or phenyl.

6. The use of claim 1, wherein said compound consists of a compound of Formula IC, or a

pharmaceutically acceptable salt thereof:

CH;(CH,),R
\ A
F B
Formula IC

wherein

nis 2, 3, 4, 5, or 6;

Ris -C(0O)-, -OC(0O)-, -CH(OH)-, NH, NC,-C; alkyl, O, S, or CH,;

A'is (CH,)»C(O)OH, W(CH,)»C(O)OH, or YCH(C(O)OH)(CH,),CH; when B is H;

B is (CH2)mC(O)OH, W(CH,),C(O)OH or YCH(C(O)OH)(CH,),CH; when A is H; or

A and B are covalently bonded to form a 5-, 6-, or 7-membered cycloalkyl substituted with a C(O)OH
group;

Wis O, S, or NH;
Yis O, S, NH or CHy,;
mis 0, 1, or 2; and

pis1,2,3,4,56,0r7.

7. The use of any one of claims 1 to 6, wherein the pharmaceutically acceptable salt is a base addition
salt.

8. The use of claim 7, wherein the base addition salt comprises a metal counterion, said metal

counterion is sodium, potassium, magnesium, calcium or lithium.

9. The use of claim 8, wherein the metal counterion is sodium.
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Conpound XX 1 COO Na+ Conpound XXl

/ 1CO0- Na'

s Conpound XXI I
WO 2012/097427

/ COCl Na+ 1 N H Conpound XXI |
,-COO-Ne O

PCT/CA2011/001179

10. The use of claim 1, wherein the compound is any one of Compounds | to XLl

Structure
Compound | /\/\/©\/COO‘N3*
COONa'
Compound Il W\Q/\/
COO'Na*
Compound 1l /\/\Q/V
Compound IV \/\/\©/\COON3*
/ +
Compound V (\/\©ACOON3
Compound VI W\Q/\COO'W
Compound Vil /\/\/\©/\COO'N3+
COO'Na*
Compound Vill
OH
Compound IX \NjQACOO-Na
HO
OH
Compound X A/\@%
COONa’
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Compound XXI'V 1COO- Na+ O Conpound xxv is COUNa. Conpound XXVI COOlIsle O
Conmpound XXVII  COO Na+ Structure
WO 2012/097427 PCT/CA2011/001179

Structure

COONa*
Compound Xl /\/\/©/

COONa”*
Compound XI W\/Q/
Compound XIII \/\/\/@

COO'Na”

CHs

Compound XIV COONa"

SACh

COONa*
Compound XV Hey
Yy
O
O COO'Na*
C4HO

0

Compound XVII /\/\/\/H\Q\ COONa*
O)\/\/\/\/

0

Compound XVIlI /\/V\/U\Q/COO'Na*
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Compound XXVII1I COO-Na ' O Conpound )O(I X OH 1COO Na+ Conpound ) 00(
5C0O0- Na+ Conpound XXXI 40CO0O- Na+

WO 2012/097427 PCT/CA2011/001179

Structure

0
Compound XIX 7 ]
o I COONa*

Compound XX
coo Na*

Compound XXI A/\/\/l\Q COONa’

N

H
Compound XXII /\/\/\)\O\ COONa*
Compound XXIII N\/\J\Q COONa*
Compound XXIV MK@\ COONa*

Compound XXV /\)k@ COONa*
Compound XXVI N\/u\@ COONa*

Compound XXVII Z COONa*
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Conmpound ) ( XXI | 5C00- Na+ Compound XXXI | | 40 COO- Na+ Conpound ) 00(IV
1CO0- Na+ 0) Conmpound XXXV ~ OCOONa+ Conpound X( XVI
WO 2012/097427 PCT/CA2011/001179

Structure

/vw COO'Na*
Compound XXVIII o S~

\/\o

OH

Compound XXIX COONa*

0)\/\/\/v

PN NG N
Compound XXX \O\ foome
0

H
S SN .
Compound XXX Q COONa
O

NSNS S
Compound XXXII \O\ /(i(ia\/\/\/
0

NN N
Compound XXXI!II S\O/COO Ne

0
Compound XXXIV M@\ COONa*
o+
[e]

O._COONa*

Compound XXXV

é

H
Compound XXXVI | - > A |

COO'Na*
Compound XXXVII N\/\/U
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H N COO Nat+ Conpound )0=11 1COO-Ne /' WD 2012/ 097427PCT/ CA2011/ 001179
Structure Conpound )00(VII1T 0 COO Na+ Conpound )O00(I X O0COO Na+ Conpound XL
WO 2012/097427 PCT/CA2011/001179

Structure

P e e COO'Na*
Compound XXXVIII \O/

/\/\/\/O COO'Na*
Compound XXXIX \O\ )
0

OH

Compound XL (Rs) COONa*

Compound XLlI
COO'Na*

11. The use of claim 10, wherein the compound is Compound I, II, VIII, XIIl, XV, XV, XVIII, XIX or XX.
12. The use of claim 10, wherein the compound is Compound |, 1, XV, XVII or XIX.

13. A use of a compound of Formula Il or a pharmaceutically acceptable salt thereof, for treating cancer

in a subject in need thereof:
H3;C(CH,)s COOH
Formula ll

14. The use of claim 13, wherein the pharmaceutically acceptable salt comprises a metal counterion,

said metal counterion is sodium, potassium, magnesium, calcium or lithium.

15. The use of claim 14, wherein the metal counterion is sodium.

16. The use of claim 13, wherein the pharmaceutically acceptable salt is H;C(CH,)sCOO Na*;
H3C(CH;)sCOOK"; (H;C(CH,)sCOO ),Ca™ or (H;C(CH,)sCO0™),Mg**.

17. The use of any one of claims 1 to 16, wherein said subject is a human patient.
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OH (Rs) I COO-Na' 0 Conpound XLI O COO Na' 11. The use of claim 10,

wherein the conmpound is Conmpound I, I, VIII, XIIl, XV, XVII, XVIII, X X or
). 12. wbeoizzw7af cl aim 10, wherein the conpound is Ceopaadiiiopid7h, XV,
XVIl or XIX. 13. A use of a compound of Formula Il or a pharmaceutically
acceptable salt thereof, for treating cancer in a subject in need thereof:
H3C( CH2) 8COCH Formula |1 14. The use of claim 13, wherein the
pharmaceutically acceptable salt conprises a netal counterion, said netal

count18r iTba yse efoamuene pbraaimsuinto Hdgnderaimthe gaaeains diadder fapegr. bieast paacer,

L Syl VAL b, T8 OB R d el i e

H3 C( @RRgreaiicanser, PHSEICHR)@Co0uledmasanasr. ( H3C(CH2) 8C00 ) 2Mg++ 17. The use
of any one of clainms 1 to 16, wherein said subject is a human patient. WO

2012/199%%1@@&%&0&44 gf g:lé%% 118-17ThEherSIR tRE BRYerAB Hr&st CaRbdr® cdiofeltat Cancer,
er is bla cer

wherein the canc der cancér, breast cancer, colorectal can ,
ki dndgukennieceancenshelanomeg carsar elophykiaatic canegphoma, | eukeni a, ovari an cancer,
pancreatic cancer, prostate cancer or uterine cancer.

20. The use of any one of claims 1 to 19, wherein the compound is used in combination with an

anticancer agent.

21. The use of claim 20, wherein said anticancer agent is decarbazine, doxorubicin, daunorubicin,
cyclophosphamide, busulfex, busulfan, vinblastine, vincristine, bleomycin, etoposide, topotecan,
irinotecan, taxotere, taxol, 5-fluorouracil, methotrexate, gemcitabine, cisplatin, carboplatin or

chiorambucil.

22. The use of any one of claims 1 to 21, wherein said compound exhibits one or more of the following
biological activities in said subject: stimulating and/or enhancing IL-12 production under inflammatory
conditions; stimulating the antitumor cytolytic activity of lymphocytes and/or NK cells; inducing
regression of established tumors and/or of primary solid tumors; inhibiting TGF-induced CTGF
production; and/or inhibiting CTGF-mediated activities.

23. A method for treating cancer in a subject in need thereof, comprising administering a compound
represented by Formula |, Formula 1.1, Formula 1.2, Formula A, Formula 1B, Formula IC or Formula |l

as defined in claims 1 to 6 or 10, or a pharmaceutically acceptable salt thereof.

24. The method of claim 23, wherein the compound is any one of the Compounds | to XLI defined in
claim 9.

25. The method of claim 23 or 24, wherein the compound is administered in combination with an
anticancer agent.

26. The method of claim 25, wherein said anticancer agent is decarbazine, doxorubicin, daunorubicin,
cyclophosphamide, busulfex, busulfan, vinblastine, vincristine, bieomycin, etoposide, topotecan,

irinotecan, taxotere, taxol, 5-fluorouracil, methotrexate, gemcitabine, cisplatin, carbopiatin or
chiorambucil.
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19. The use of any one of clains 1 to 17, wherein the cancer is breast
cancer, colorectal cancer, |eukem a cancer, nelanonma cancer or pancreatic
cancer. WO0.20iRmm7423e of any one of clains 1 to 19, wher ecm/daelriwomgound i s
used in conmbination with an anticancer agent. 21. The use of claim 20,
wherein said anticancer agent is decarbazi ne, doxorubicin, daunorubicin,
cycl ophospham de, busul fex, busulfan, vinblastine, vincristine, bleonycin,

et op05| de, ﬁot ecan, irinotecan, taxotere, taxol, 5-fluorouracil,

met ha'r éUaSt'@et e REAR:BN® & ClaimgPAte RS, wa¢r§@phh9tqancefrls@ﬁc&heammr| breagtzcantere
use QloldiEdtalobshcdf, IGdRdyBarket Oméfanoiae MBhH c So 0

nor e of th% fol l ow n yglg%l ggl cal ng.Ctl \?I ti e@@}‘ﬂ ssgﬁgﬂgﬁ%] Zé(ytkbmsétl \%I’Pign cfancer
and/ ANEIFREM ERNEGT IProstate saBeRIEN Utsfing gaeger; 31fd thensubieetyis 8 dwdianipatient.
stinmulating the antitunor cytolytic activity of |ynphocytes and/or NK

| h
cel | g 'A|l1§=l§r'n:iht%le%€&'i %éﬂpe E@L 88@@h%§ogﬁgé¢uﬁr %g?é(}%ﬁ%r %Fgﬁtﬁ?rly Fofhiig 1.1,
CTG; Fresalet I Fespilaildi E@rmularzﬂ?» FarmelaHBdrflormuladhas dgflrreadnoe:ialrga 1ao|s:mm a6t onl a
r rese ormul a
R BTSRRI ST ALRLE! WR9 £ AOPRAMIAGPRERSIE Bl

as ddfdatraentiof camcer insa sultject med]iﬁereof a pharmaceutically acceptable salt
thereof. 24. The method of claim 23 wherein the compound is any one of

24, vior oy B amleceBucah bof oot Bein 25, BnarEd b o nertar B cinses

agentan arﬁleancﬁhegﬁﬁt hod of claim 25, wher ein said anticancer agent is
decar bazi ne, doxorubicin, daunorubicin, cyclophospham de, busulfex,

b I t' ncri.stine | eo de, ecan,
R iy i U R R
Ci spl@cawbazma,r dimgohmjdmn dHUncﬁmbmrrﬁI&ml@pHosphédeaoﬂl?duﬂW Auéhfat, %B%M@Qﬁrﬁ:?@tme

27. The net ho erein the cancer is bl adder
cance? SOk °pc9§W8e¥°p°Ee8F%r'Bﬁ?tﬁ?a%éﬁ@ﬁre Wﬂ'né lugegyieagil, megoiesaie, gemcitabine,

non- Highgtinncaboplagh@rechidramisedl. a, ovari an cancer, pancreatic cancer,
prostate cancer or uterine cancer, and the subj ect is a human pati ent. 28.

A pharmaceuti cal conposition conprising a conpound represented by Formul a
1, Formula 1.1, Formula 1.2, Formula IA Fornula IB, Formula IC or Fornula
11 as defined in clains 1 to 6 or 13, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier, for use in treatnent of
cancer in a subject in need thereof. 29. The pharmaceutical conposition
according to claim 28, wherein said conposition further conprises an
anticancer agent. 30. The pharmaceutical conposition according to claim
29, wherein said anticancer agent is decarbazi ne, doxorubicin,
daunor ubi ci n, cycl ophospham de, busul fex, busul fan, vinblastine,

vi ncristine, bleonycin, etoposide, topotecan, irinotecan, taxotere, taxol,
5-fluorouracil, nmethotrexate, genctitabine, cisplatin, carboplatin and

chl oranbuci | .
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