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WD 2004/ 076445 PCT/ 1 B2004/ 000926 1 Novel conpounds
and nethods of treating cell proliferative diseases,

woetiqopashi es and arthritis The invention rel aCE4B1004/000926

conpounds and their uses, particularly in the 5

phar maceuti cal industry. The knvention discloses '

conpounds having anti- proliferative and

antiangi ogenic activities, as well as nethods for

tr Vel oripodds aﬂbﬁﬁéﬂ?&d@é? fleafingel H‘blﬁéf‘é?tw@éh eases,
cell proliferation, including cancef, or assoclate

wi th unregul at ed ang’leugelpaﬂmssmnﬂ adhﬂysgr owt h and
nmetastasis of solid tunors, ocul ar di seases and

especially retinopathies, or arthritis, by 10

FHET MvEnBibh Neelatisd 160 EBApMIMdS! tanHurthéier u@l@%ﬂ patiiddlarly in the

phar maceuti cal conpositions conprising sai
icahdp@usiar t Thel aventigserisclasest compamdseinaving anti-

pﬁoﬁf atly bﬁ&%ﬁﬁn@ﬁgeﬁ@eﬁtwﬁi@ g\we‘ﬁee{s bt dA[ %orirre%tlgé various

I Ng cause oped CoO
diseases eassuictated swith! abgemmals @¢dls pralifeiatibnaridcieting cancer, or
roups. ordln to the . American Associ ation for
teﬁbe‘éf@a ﬁtedoaﬂgeeef\e%'é lBelueling orpwiheang metastasis of

SAP admYs, C%BGI%'E’ ?M@ééé’é"" ecld g: g&@%%ﬂl@%??g S?I‘thl’ltls, by

cancer sites are ung

-admirijteringd saisl corapoands. 1thUW19( datls with phasdadeutival chmpositions

CAIDPE G Bt e dneht mericlarth 8Rfu &8 FerCprnsays, ocular
Hikebdsnand ekthrisgever al cancers such as prostate cancer

(due to detection prograns) or lung cancer in nen
(due to prevention prograns). Anong the fastest

n r
ggﬁgg.ﬁ%aggl oﬁ? &efhe ﬁ%g é’§ olfg%%m nnfqﬁeéfé[%'e?.?ﬁ%untnes as
damecal affegter &ll tagdsh%e)@el, aacieh drite et ugrdmbscaﬂ{mdmg to the
é973 25 199@ UnI i ke cancer incidence, cancer death
HRKicaB A§SosHtion aé\fﬁamﬁéﬁe@eamh iane. outred iva deaths inrihe US s
dlided ® b@éﬁ r, WEAAMEI GREIRDSP Preddmihdr? éﬁr?c\é?nél{e%nare lung
progra better ef ection of sone cancers at
é1a1r%) ep‘roslamgé1 3%0 Meaet/(eﬂ%b anspcdlerestal {1 dH@r (data obtalned from
eve 1n tre t and prevention of cancers,
?%ﬁ; n%ﬁ ) awai ted for:

Cancer raie is mcreasmg in developed countries in spite of falling incidence of

several cancers such as prostate cancer (due to detection programs) or lung
cancer in men (due to prevention programs). Among the fastest increasing
cancer rates are non-Hodgkin‘s lymphoma cancer and melanoma (3% annual
rise) in the US (The Annual Report to the Nation on the Status of Cancer, 1973-
1997).

Unlike cancer incidence, cancer deaths have declined in developed countries.
This is due in part to better therapy designs but also to prevention programs and
better detection of some cancers at an earlier stage.

However, in spite of higher achievements in treatment and prevention of
cancers, several improvements are awaited for:
- effective therapies for early stage cancer to reduce relapses,
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- effective therapies for early stage cancer to reduce

rel apses, WO 2004/ 076445 PCT/ |1 B2004/ 000926 2 -
wabhkbv@roets ve t herapi es for curing tunors refratConB20040000926

standards therapies, - alternative therapies for

curing netastatic cancers - |gss toxic drugs, and -

better delivery systens. 5 Inhibitors of cell

signal i ng pat hways coul d represent such a new

al Ler gdmytive fH&%ﬁi% f&yc@ﬁﬁtﬁﬁ?dr@ Jefrdtofy tbsétaﬁ(‘%rag therapies,

I ssues, when used alone or in conbination wt

st andalterngtieerthesapies dongringHoatastaticcanoers  si gnal i ng

pat h [, i qui,t ous, the toxicity of these

i nhi \é\fe%glt@'ggﬂ%’%édconpared to the toxicity of 10
st andpsitercdwtiveryosysterlsUgs. To reduce their toxicity
and enhance their tissue specificity, these '

i nhibitors could be, coupled to appropriate drug

i. y, . n di,s S
S or PSPl Sl o o A Bematve
thenmow byl aidnll‘ééﬁlrtgstlw st ﬂﬂeetlswesﬁmemﬂém |hycomb|nat|on

aféectl 365: bi ocheni cal pat hways necessar for ‘
nsiang MRJOXiG AR eHoweer | as £elk sigrialipg pathways are

GHIBGHSs, Othettﬁﬁlcﬁgfo?%%e SNBSS MJ& b Eeﬁi%t%ﬁed 3‘3 the toxicity of

second nmessenger necessary to I nduce gro
ﬂagdagbnben‘@tcmc arigs dhorgetuce gheic desiclly andi ehhamee their tissue

%%%q'f‘é’q'ves B oSGy Sl BP: PAUSERLE Spropridte drug delivery

@@uctlon devel opnent and wound repair). Although
the process is not conpletely wunderstood, it is
believed to |nvolve a conplex interplay of nolecul es

endo?ﬁ% : (,thl 'z%ﬁﬁg%%@[srbg:&y% ech 8?{|$ﬁ'te&-alggignaling inhibitor.

Thigi Idmyommomhilﬁlssqirellfekiﬁtdﬁf and minflaandiidn obg, affecting the
t hese pol ecyl es a%ear to maintain the

bipehemicat ePMYaYp eregsaty fos signal progessingrin e cshdléés an indirect
I Sg

DO oI (IR, N o Tch Jppee e Psand, Taessengers

necdasgrymuinducegeowth, t hese sane ceI | s can undergo

rapid proliferation and turnover within a 5 days

peri od.

Angiogenesis is a fundamental process by which new blood vessels are formed
and is essential o a variety of normal body activities (such as reproduction,
development and wound repair). Although the process is not completely
understood, it is believed to involve a complex interplay of molecules which both
stimulate and inhibit the growth of endothelial cells, the primary cells of the
capillary blood vessels. Under normal conditions, these molecules appear to
maintain the microvascularity in a quiescent state for prolonged periods which
may last for as long as weeks or, in some cases, decades. When necessary
however (such as during wound repair), these same cells can undergo rapld
proliferation and turnover within a 5 days period.

Although angiogenesis is a highly regulated process under normal conditions,
many diseases are driven by persistent unregulated angiogenesis. Otherwise
stated, unregulated angiogenesis may either cause a particular disease directly
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30 Al though angi ogenesis is a highly regul ated process
under nornmal conditions, many diseases are driven by

woenwigéant unregul at ed angi ogenesis. O herw SeCT/IB2004/000926

stat ed, unregul at ed angi ogenesi s may either cause a

particul ar disease directly Wp 2004/ 076445

PCT/ 1 B2004/ 000926 3 or exacerbate an existing

pat hol ogi cal condition. For exanple, ocular

BEO¥R&Ebatd Zah | ‘é&léﬁﬁg ?fa?l‘?olb bl CabRAIER. LB6r "Bdmple, ocular
conmon cause of blind dom nat es approxi mately
aeo‘@wulﬁrzeasnﬁaﬂheemmpﬂcatedmsthenlglosbnommamsausamﬂblmdness
as.arthri new. | ood, vess

* Biio Hrprle spRfitale®s Teeie jtdias ageraff Slsthg conditions

Qu@tb%tseénhw &Rl fo@ﬁie@scé;ﬂllé'f?dblbﬁdw?@sseﬂse‘imié%le' méajiﬂnts and
t he V|treous bl éed, and causeé blindness. G owth and

destrey gartilagg. Iglodia@etqmmeyv sepillageg Jormed in the retina invade the

b OB HERL " EROSE Rlingrldost BFoREHn WielinteRls il fimors are

albainyidderigsisdepdndend. & hap!beeanshawn for é)cam&lédhéﬂ ttéhors which
the growmh of new capillary blood vessels

pRIAd5t Ebafeﬁeﬁx@?@e? 5B BB 0Bt dorle v blhed sl and do so by

- kg m%\& Oéap'ileféﬂ?rblﬁgéil\%stsgls COh&L thgﬁe new blood

clrcu at|o tastasl z di stant sItes,
vésssls bemrgemmﬂckad mAheHltmgh theyerWnderagmegasém tﬂmor cells to

I@S@g%ﬁ%ﬁﬁ%ﬂ@ rlcg'béﬁérg?ega#§gg gglsqgﬁtgqu sgggéh as Ilver ?ung or bone.

ARG IZ6RE AgOgaristA inMibitbrs S&réeediremly URBEE development for

conpounds. For exanple, suramn is a potent

usRyiniyeating ang®denesisi dlaeasewﬁh@awesdlgedmréag@s aesoaiated with

Lt bl DB "B SRS S s ety pngooenceis

inhititor Use dauiseb deee@dysterficiBrikity M huniingl 0BesH cbmpounds, such
effect. Still_ other conPounds may be difficult or
a

%wtm@% iniggiREONDBNG RBTIGFERGSNS @rﬁ\/%f@ ifehhypan useuthave only
5 Qvéeﬁ(ea # Sﬂg_i'ggbﬁ%t éﬁl}t ﬁﬁl Gihr %Bhgfduﬁ%' rﬂQgﬁ% dfficlftSr costly to

cl ass resent ant
pEMéerratlon effect, nore particularly on tunor
cells and al so an antiangiogenic ef fect.
Advant ageously, these conpounds will inhibit or

Tﬁé! S SoriTahiEHIRIM n%'rbl%[&’iﬁ@%n’fﬂﬂcﬁldﬁ g8d &%k cleﬁ%htlon of 2

human ti ssues, have little or no effect on norma
pely stlaso @f , campounss Wihigh pr%récan aatiszell pmllf@'atlmmnafb@t more

BUEG o SFRLETAUS ) bR ce SR e i Bhtageousty
sk veagloundsi will ivlsibie bt Fe&rse malignant cell phenotypes in a wide array
of human tissues, have little or no effect on normal cell physiology, will be highly
active so that a limited number of treatments will be needed for each patient, and
will have excellent bio availability and pharmacokinetic properties.

Accordingly, one aspect of the invention is to provide a compound having a
general formula (1) : ' '
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Accordingly, one aspect of the invention is to provide
a conpound having a general formula (1) : 30 WO

waQo/ooq@845 PCT/ | B2004/ 000926 4 O X-Li nker €CHIB0¥000926

Ri (1) wherein: 5 R is selected fromthe group ,
consistingof : r ~ OO(N4,NN aaaaand, 10 R2
represents a hydrogen atom an al kyl or al kenyl group
containing from3 to 6 carbon atons; B represents an
hal ogen atom preferably chlorine orgpfluorine, a
hydroxyl group, a -OCH2-O CH3 ( group, a

-0 CH2- O CH2- CH2- O (ieM—em.oup, - 15 OsQO2- al kyl
group or a -QSi( )2t Bu; D repregent shan oxygen atom
NR3, CR R' or a sulfur atom X represents an oxygen
atom a sulfur atomor a radical 20 Y
represents an oxygen atom a fur ¥t om d&¥, a radi cal
-NR4- ; R3 represents a hydrogen, an al kyl group, a
car boxyl ate group, an acyl group(g}a car boxam de group
or a SO2-al kyl group; . WO 2004/\076445 '

PCT/ | B2004/ 000926 5

wherein:

R is selected from the group consisting of :

R2 represents a hydrogen atom, an alkyl or alkenyl group containing from 3 to 6
carbon aioms;

B represents an halogen atom, preferably chlorine or fluorine, a hydroxyl group,
a -0-CH-0-CH; (MOM) group, a -O-CH;-O-CH,-CH»-O-CH3 (MEM) group, a -
0SO0,-alkyl group or a —OSi(CHj3).tBu;

represents an oxygen atom, NRs, CR'R” or a sulfur atom:;

X represents an oxygen atom, a sulfur atom or a radical =NRy-;

Y represents an oxygen atom, a sulfur atom or a radical -NRy- ;

Rs represents a hydrogen, an alkyl group, a carboxylate group, an acyl group;, a
carboxamide group or a SO,-alkyl group; ’ :
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R and R', identical or different, represent a
hydrogen atom or an alkyl radical; R4, identical or

wdizbd4grens, is selected froma group consi sti ngCofiB@W04/000926

hydrogen atom 5 an al kyl group having from1 to 10
carbon atons, an aryl and an gralkyl ; "linker"
represents (CH2)n, wherein n represents an.integer
between 1 and 10 inclusive, optionally interrupted by

an heteroatom (preferably N, 0, S and P) or a

carbonyl group, or an aryldial kyl (preferably xylenyl)
RrandR’’, itlenécal epdifferents reprgsenipa higdmgeadtomoon an alkyl radical;
\NS\ \Viill / Ni I/ N999 and 15 optionnally A

is substituted, its tautoners, optical and geonetrica
Rﬁ%‘@ﬁtﬁ)al bﬁeﬁ@éﬁs is &abdiad fIoM Ay Rphsisting of =eydrogen atom,
t her eof he compounds of the present |nvention nay
amakykgr@uprhavmgefrasmmi 0 icarbareatonrss aaratyk and gn aralkyl ;

i ntended that stereoisoners (optical isoners), as
separated, pure or partially purified stereoisoners

“ﬂﬁkérﬁQféﬁfé‘seﬁl@((@HQ)ﬁ wherstiafn @é}@reséﬁisudﬁdnteg@r U@@w@@@ﬁeand 10
of the Invention. 25 The present invention

inelugivesoptionallrinieseptedby aamwguatqmrﬁeretf@r@bm Ni Qg 2end P)ora
Aeﬁ[’s‘éﬁ%g@@ WQ&@%@?@ e su@g%@ n&l?g?cg o’nal ly in

association with anot her active agent. V\D 2004/ 076445

&Cg/ | B2004/ 000926 gE har maceutical conposition is
@eﬁﬁPﬁ%Gf%ﬂ§P?ﬂF ‘to treat diseases of

di seases associated with abnormal cell proliferation,

such as cancers, or diseases associated with

unregul at ed angi ogenesi sy i ncl udi ng growt iy and
met ast.asi s of solid turm s, ocul ar djseages and
(i ncl ugh di abay i C S

retinal gener at i seza/s]es,
Al _Pegeger at i on RARND N/Or \
arthrltls The, presént invention also relatesand the ,
use of a conpound as defined above,

optionnally A is substituted,

its fautomers, optical and geomeirical isomers, racemaies, salts, hydrates and
mixtures thereof.

The compounds of the present invention may have one or more asymmetric
centers and it is intended that stereoisomers (optical isomers), as separated,
pure or partially purified sterecisomers or racemic mixtures thereof are included
in the scope of the invention.

The present invention also relates to pharmaceutical compositions comprising at
least one compound as defined above in a pharmaceutically acceptable support,
optionally in association with another active agent.



10

15

20

25

30

for the manufacture of a nedi canent for the treatnent
of di seases associated 10 with abnornmal cell

wonald4iofenat i on, such as cancers or associ at ed RCTHB2004/000926
unr egul at ed angi ogenesi s, including growh and
nmetastasis of solid tunors, ogul ar di seases - and
especially retinopathies (including diabetic
retinopathies, retinal degenerative di seases
fﬁ? 'ﬁ%hﬁé@é’utlﬁfr%ﬁ{ o@ﬁ%ﬁnﬁrrﬂ&é’ aktieodaly) inte ed to treat diseases
arthrit resent |nven Ion also 1nc
ofetdisedsesfassoeiatedh gvith sbasomahsst gratifetatian, hsuch as cancers, or

HBeaSHe S SO6RIL PHAR: wtsaistelc AicksREsih 36udipo orowth and
PeRRtaas | ¥ r lidNapAids, esoc@ﬂaﬁf i ééérsek' andnGspesip iektmopathles

associ ated wit h abnor nal Fro i ferati on, suc
(treiading, debsmum‘tlngpaﬂhms am’ilhﬁ slagenetativeo diseass e dge-Related

Bl hsbReRbnastind! PRk 7ore e, o o oS
this application, the conpounds according to thi s

i nvention have strong cell proliferation inhibit
Eh@ mesqnt am]\cerﬁnoe alse selatesctoathe ¥eR)GE PrgpropoWnd @§td<ﬂﬁlged above,

fQE & fof T Lhe ?‘fﬁ@t ‘é'ﬁ? f eaieszarésomated
Q‘%er [ eof'I iﬂé%aﬁﬁ f ot

d i "en e C o
wltle sbnbrragbtelc ptohfmatld)rln&uoer as cahéars cambsmlciedmy withnuriregulated

%Ilaé]lggér&%{l%dﬂc g{}@ﬁg%a rangﬁn‘@%@% gsd}%ﬁp&ugl A n g,];éo ar1 diseases
a:Qd al ﬁ(ﬂecﬂh’ll Upreﬂ?@p%%éé 07@%5&3@ / b%%%ﬂé/ OF@EX%QathYes retinal

oups may be |inear of branched
dﬁg%d{gﬂlvegdleepseth #AdenBelated Maculay Degar@ration éﬂdah’@)) or arthritis.
inclusive are nethyl, ethyl, propyl, isopropyl,
t-butyl, n-butyl, pentyl hexyl heptyl octyl

TR Phesche Mtlentian eldyinaRINES m@hoas by Er@dtu‘ylg distases associated with
met hy| pentyl, 1-nethyl hexyl, 3-nethyl heptyl and t

he
eneskiated rangiedenssis ingudiner eswihpaade ﬁ‘éﬁiﬁ%faslsh @f aﬁcklw tumors,

86@3P5d193¥§%3f r?ﬁﬁh eeé;?ecﬁal ancﬁo@étﬂgsa i thﬁtrﬁv kand diseases

groups nay art or nples 0
asguichited ngnth fatomordal osefﬂ pwhfmatua’c osmcharas tapc@ﬁemmpnsmg the

qdr%g}l,gi: %n io% lé@%en lyqne %@ﬁecér%ﬂan_@f el%s{e@@@unt of a compound
%sﬁéﬁﬁé&’%bo\?e hexenyl, 3- 10 hexenyl, 4-hexenyl,

hexenyl "and the isoneric forns t her eof .
As will be further disclosed in this application, the compounds according fo this
invention have strong cell proliferation inhibitory activity and are effective at
reducing or arresting growth of proliferating cells such as tumor cells.

Preferred embodiments
Within the context of the present application, the terms alkyl and alkoxy denote

linear or branched saturated groups containing from 1 to 10 carbon atoms. An
alkoxy group denotes an -O-alkyl group.
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The termaryl includes any aromatic group conpri sing
preferably from5 to 14 carbon atons, preferably from

WO 20@/0xé44sar bon at ons, optionally interrupted BgT/IBIE4/000926

or several heteroatons selected fromN, 0, S or P.

Most preferred aryl 15 groupsyare nono- or bi-cyclic

and conprises from6 to 14 -carbon atons, such as

phenyl , a-naphtyl, R-naphtyl, antracenyl, or fluorenyl
GhetmkleQ‘rBUbgfrﬁaﬁ'b@ lindarGobRingREE! BkampidsABHaIkyPErdtibs having
gryl qrou attached to an_ al kyl roup as definéd

BBV & 105t raonpiamy inglusiyecais: methyl,cethyh erepylnisopropyl, t-butyl,

S P, AOSHELRO TR oL S5 Aol iy, 2

metinyipentyht drmethylhexyl, Graethylieptyr ehar ahé Yoer fokYdric forms
{adl Cfab?J n thIE r?spect, R3 represents preferably a :
hereot, Freferably.dbg @l groupsigye remrhie € sarhonc3toms: oup
generally stands for a -COR group, wherein R

represents an aryl group, or preferably an al kyl

Theiatisenyl ignoups mayelspdinear 88 braywhesle Exampiesbéailtenyl 8ontaining

055, A e 906 98Bl e ot
gutenpl, 1p&iteh, Rpe | R8-penfeniy,| @%%%M;%é%%%ﬁ%gfeﬁenyl, 3-

as defined above. In this respect,

rexenybZbbaxentdbexenyl epddbe isemeriefasmsithgrend.

N, N-di ethyl - or N, N-diisopropyl -carboxam de group or a

N-tert-butyl- or N-nethyl-carboxam de group. According

Thoe depardryicinchuides rarydaromatic fravp somprisingt Séfavably fbm 5 to 14

| east gne 5 sfubstltuent whi ch may be selected from

¢3RO Aamse Aveiesahingram 6 tq, THyearsgBratomse wptianally injemupted by
( r B yAr ro. :

g B E &R, fetelodion! sclbbietl Fom® S ady 84, P PRt feterred ary

grovp€ioe ahdraray|bi-gydigand cOMipri€es frahk 6ty 1¢r @rbon altbms,l such as

Cl- Clo) al koxycar bonyl (or carboxylate) group, an ary
‘&?W ,“‘bﬁpgg’élﬁ%wpr&b’%@BgraC%W|a‘P'§/ﬂll&CH?BﬂrWPU@-r oup, a
nmono- or poly-cyclic hydrocarbon group, a -NHCQ(Cl1 10
C6) al kyl group, -NO2, -CN, a -NR5R6 group or a
'?he e raas@ld&;tll-1 geupl gqnerg:iyo stand?;?foraandaﬂﬂi,grbm ejtiaicHedttbyan alkyl
%réﬁg} a%ta%fgn%tgfaet{dve%&chsgs %%tnz(?y orrp gﬂt@t eyl-gr oup
The term carboxylate group generally stands for a group presenting a —-COO-R
radical, wherein R represents a hydrogen atom, an aryl group, or preferably an
alkyl radical. In this respect, R3 represents preferably a tert-butyl-carboxylate

group.

The term acyl group generally stands for a ~COR group, wherein R represents
an aryl group, or preferably an alkyl radical. In this respect, R3 represents
preferably an acetyl, a pivaloyl, or a benzoyl group.

The term carboxamide group generally stands for a ~CONR'R” group, wherein R’
and R”, identical or different, are as defined above. In this respect, R3
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a hydrogen atom an al kyl group having from1l to 10

carbon atons, an aryl and an aral kyl. 15 An al kanoyl
waroudp7éasa - CO al kyl group, the al kyl group beCngBme4/000926

defi ned above. The term aryl carbonyl group generally

stands for an aryl group attaghed to a carbonyl :

group, the aryl group being as defined above. 20 The

t erm al koxycar bonyl group generally stands for an

BplEBhIbRAEAR 36 AR iy S NG orbBiRarbBarfld Yibup or a

ng as ned a The 't er m nono-
Md)darjz—buWi—I orcNhydﬂxybaarﬁnowagmdmgraw understood to refer
to hydrocarbon cyclic group having from1l to 20
carbon atons, optionally 25 interrupted with one or

A@Ho?dlhgt £3 ot Sarbicsial eéthlehTéﬁth% gg0oumbdiitufed WitkN@tPeast one

nono- or poly-cyclic hydrocarbon groups,

Sbsb@hm@@ht whlchcma[ydb@ﬁy:lecte fromv g gyoup Tonsisting of : a hydrogen

R Y BT, AP AO SIS0 ¥
gréhbaﬁﬁ diﬂl@érWI YroGRNa® €CHT, Helkanbyl ?mrpr afC1- C1o)alkoxy group, an

cycl i c hydrocarbon group nay mwth the P(/
GrcSmiakonyeahanb et oamoxsotel gUg: STy GEokmeah aralkyl group,

B R Bl oSO G nBiReeo Bigup, = -NHcO(C-
(B@alkytsgmlm (-NER) RCN, it eNR¢RE oty oxra tkfluorod eBy)atiiyk group, Rs
LB, PHePendantl T 26D e Bim st RpNe S Apisisting of
%9983 R ) td?ﬁalkg%ggf: Jﬁa@!@ﬁafm (0% %) élarbbﬁtawngpéﬁ%ryl and

ar bonyl’ “grou nmay represent a -
FrCa@QlIGH2CH2CH2CH2- group (preferably when X is - NR4- )
The groups identified above may be optionally
substituted. In particular, the alkyl, alkenyl, aryl,

A& alkenbyl @@e&pt@a 100k Fgrcmld \the Y grdugﬁﬂiéiﬁgréécdbﬁned above.

group may be optionally substituted with one or nore
groups sel ected from hydroxyl group, 10 hal ogen atom

'gli(égg%?g ra%We}/f @écguaff) ggpeigasflgﬁ%aﬁ%% Gh 581 BHEW attached to a

darbbied(grdushel dryll group bed-<Cdefifgchblgve. group),
(Cl-C10) al kyl radical, (Ci1-C10)al koxy radical, nono-
or poly-cyclic hydrocarbon group, C=0 group, a - NRBR6

eé’h%&’m?él!%x#/éégégH@@gégé'@b?éliyyétaﬂﬁé’%ﬂ* an BkoRP Gr&% attached to

a carbonyl group, the alkoxy group being as defined above.

The term mono- or poly-cyclic hydrocarbon group is understood to refer to
hydrocarbon cyclic group having from 1 to 20 carbon atoms, optionally
interrupted with one or more heteroatoms selected in the group N, O, S and P.
Among such mono- or poly-cyclic hydrocarbon groups, cyclopentyl, cyclohexyl,
cycloheptyl, 1- or 2-adamantyl groups, pyran, piperidine, pyrrolidine, morpholine,
dioxan, tetrahydrothiophene, and tetrahydrofuran can be cited. The mono- or
poly-cyclic hydrocarbon group may form with the phenyl group it is attached an

aryl group, such as a a-naphtyl, p-naphtyl, or antracenyl group.
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15 The trifluoro(Cl-C6)al kyl group is preferably the

trifluoronethyl group. According to preferred
wenhadizémnt s, t he conmpounds according to the i RCEMB10041000926

correspond to general fornula (1) wherein : 20 - X is

sul fur, -NH or preferably oxygen ; and/or - Y is .

oxygen ; and/or - "linker" represents (CH2)n, wherein

nis from2to 9, preferably 4 to 7, inclusive, o

RS B PSSR, R6048B0, b an, Sttt

htercatorty 9 mc@eCpreTel)ably -an -oRygeii Etam. ahml this case the linker is

itigollin “CreCi QU2 aboun YRA R rebiseents (CHox

oy (gal i r egSgeClihkegal -
If\géf?dcp t&H Udz}/n - @g%id% 00%07(83%'?15 PCT/ | B}Zrbg 4/ 0 6%%%nt 2.

(B QHAH G a greT T trably vhesuX ior-NRago2- al ky|
group (wherein alkyl is preferably methyl) or hal ogen
(preferably chlorine of fluorine); and/or - R2 is a

Thel grIRS iabatiflededistve may dd Gptdnalpstibstittied. i pumoaﬁar the alkyl,
defined above. 5 In a particul ar embodi nent,

alkenyls apd: afaliddagd dbe nagn@repr el cwsmdra@arbp@a@pup may be

@ﬂﬁ.’fn%yag&ﬁﬁﬂ?odr :v?@egbg I uor rgﬁéerggﬁg %q%?l cu hydroxyl group.

inalefen raatdrrgro;mmo?{]groumpnurw@ranp,oedteng?-oo(({)((e, @g)aﬂqhtgroup), -
are the conpoun ornul a i

QPG ke Grothe SoHs | LhHEQCRakIRg oF pm@?wﬁalkw

ol D SPODEIFideac) (O CRPROR! ol AT o olvvol

imedroganboatgrayp, p@eO@raupyaem%aR&woup orfa trtﬂupndeﬁe)alkyl group,

H%Fang ke%%lng as defined above.
The trifluoro(C+-Cs)alkyl group is preferably the trifluoromethyl group.

According to preferred embodiments, the compounds according to the invention
correspond to general formula (1) wherein :
- X is sulfur, -NH- or preferably oxygen ; and/or
-Y is oxygen ; and/or
- “linker” represents (CHa),, wherein n is from 2 to 9, preferably 4 to 7,
inclusive, or the meta, ortho or para-xylenyl groups, -CH>CH2OCH,CH.-
and -(C=0)CH,CH,CH,CH,-) ; and/or
- Ryis

0 E]
—CHaN(Et;) and —CHgpyrrolidine, whereln D

is oxygen, sulfur, -CH2- or NR3, wherein R; preferably represents H or an

alkyl group (said alkyl is more specifically a methyl radical), and-CH.-B,
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15 When the conpounds according to the invention are
in the forns of salts, they are preferably

wohemrmaeast i cal |y acceptable salts. Such sal t sPCIaEB20d€000926
pharmaceutically acceptable acid addition salts,
pharmaceutically acceptable fase addition salts,.
phar maceutically acceptable netal salts, ammoni um and
20 al kyl ated anmonium salts. Acid addition salts

I ncl f.d. L ' a o e .
oM B 8 LI, GEU Sy DSOE Aol IERon a i
aci dorefanablydeethyl) oo bhlogend prdfgcabdypchipiine ofi fidone) and/or
phosphoric, sul furi nitric acids and the'like.

Repr € 'lse?ch_ Og%8 AKiesa lo_EuitabI e organic acids

i ncl udeid Q%Ubﬁitute@cﬁbhﬁ’astdéfﬁ%oéfﬁb%?t' c,

trifluoroacetic, propionic, benzoic, cinnamc, citric,
fumaric, 25 glycolic, lactic, naleic, malic, mnalonic,

del | . . Co anlicovli .
8L BRHlcEar bt b Al £ 5 BetEfid, Bio i ap dfingd above, at
|8a$t06Re Cof PrRMBUISstitUSHES Bt & Habers altdy Inére preferably chlorine or
et hanedi sul fonic, gluconic, citraconic, aspartic, -

fic, palmtic, EDTA, glycolic, p-an nobenzoic,.
gl utam c, benzenesul fonic, p- toluenesul fonic acids,
sul phates, nitrates, phosphates, perchlorates,

Aolcpmﬂicnﬂarhﬁfbfﬁned egreip df cconopdaEls b@cbrdmhnmp'lrit_&kpmsest invention,
ero oS te eto ut ar aI es an t he e. .
DR OTBRGHTS! BTk T iogl IASGORE i dhp Substituents, and

daﬁ%; fifbfabf a‘l l‘ﬂ;i/e%ﬂbé’citééh , 8 r‘ép?ef‘se?ﬁé tg%){dﬁ&{;/%‘?%tdrﬁ?a methyl

ceutica acceptable salts |isted.
groog/ a peapy geamp, B2 ethoxyapoap, an halhgephatom, Beferallg hlorine or
f%%' 2, i C¢Fi s _incorporated herein by reference.
E'E‘Sr 8B5Sy HEIWP-sal ts include Iithium sodium
pot assi um nagnesium salts and the |ike. Exanples of
amoni um and al kyl at ed amoni um salts i ncl ude

Whatriharmompaunds aearsaingrip thenaveRticmanirute forms of salts, they
W By SRR RN A GrRY T SRRl PiRofally Include
predrraicettivallymanceptableabtiel additibhesaltds epharaagelutisalf acceptable
i RURUPANFA, RHsOTEREUGAIV: hecqikae el Salls, amnonium and
RTINS oDl gy 5Lat A SORC GPr g accs s
\egjliasaloegarsic oficids b iepresariiatie sxamplesyafr suitatde isodjanic acids
|E§ILQ%W%%@§%:,HE§@%%F&%% I"R/atro&}g<§i'c.:}J %toégﬁér?c)fléju?furic, nitric acids
and the like. Representative examples of suitable organic acids include formic,
acetic, trichloroacetic, trifluoroacetic, propionic, benzoic, cinnamic, citric, fumaric,
glycolic, lactic, maleic, malic, malonic, mandelic, oxalic, picric, pyruvic, salicylic,
succinic, methanesulfonic, ethanesulfonic, tartaric, ascorbic, pamoic,
bismethylene salicylic, ethanedisulfonic, gluconic, citraconic, aspartic, stearié,
palmitic, EDTA, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, p-
toluenesulfonic acids, sulphates, nitrates, bhosphates, perchlorates, borates,
acetates, benzoates, hydroxynaphthoates, glycerophosphates, ketoglutarates
and the like. Further examples of pharmaceutically acceptable inorganic or

organic acid addition salts include the pharmaceutically acceptable salts listed. in
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magnesi um hydroxi de and the like, in solvents I|ike
et her, THF, nethanol, t- butanol, di oxane,

wogoprigpanol , et hanol, etc. M xture of sol vent BCIaB200€000926

used. Organic bases like Iysine, arginine,.

di et hanol am ne, choline, guanidine and their 15 .
derivatives etc. may al so be used.. Alternatively, acid
addition salts wherever applicable are prepared by

?wy roﬁg?%cﬂ’“l &7'7,366,95 \HER |§"ﬁ’1‘§:BV68Lr | R&retn Bgi’réiference. Examples

romc aci'd, ni'tric acl uric aci
ohmetﬁl@ailts include lifhivmm, sedmulnﬂ’aassmm anaghesium salts and the like.

f d ti id itri .
EXbBRRSBL b “and oL e s dork pfmonium,
ﬁ‘fé’crﬁtlarﬁﬁﬁm ll‘-fhC dirddhylaaimoritm, a?rlrﬁ’eth?lé%rhﬁhﬁlnﬁc'éihylgl"?\monlum
benZoi ¢ aci d, benzenesul fonic acid artaric acid

nyrdfoxyatbylamraenivent s | i ke éueﬂwlamamwne et her ,butylammonium,

@g‘é@ﬂegb@aﬂﬁﬁgﬁ §F§§aE§Fq5pd @Bg F%%ﬁ‘ipé%lgg §aﬁp bases include

iﬂi@oargiﬁin@fgumambad(elthanWamme‘ ghbline ahdl ithd lile.scope 4
of the 25 present invention include the follow ng

conpounds: 2-(Tetrahyd

'Iﬂr?]e %%ﬁ'ﬂ?(%t}ﬂc%ﬁ% %{:%y })re sya{rltgnér %ﬂééﬂﬁgﬁﬁff%%gg@ Wé‘wﬂlpound of

ﬁm[nﬁle( bwithutrto- Qeqalvhldntq of mobase éugh @sysodiamt dex]dez sodium
ré'% hydséc? urw ?S/di?"lde 30p%{ass um qybl}tOXIg-epy caPcmm ﬁydromde
Pﬁeélﬁrﬂ: ' I‘d%(lé’e téricf RO NIRBE T Sbvantd ke Nethe,| PHE) TREManol, t-

etra yd ro yran-
lzut no angd, )isapropa eth@mj efsMixtarg) ofneplvents may be used.

/1.B 004/ 9 . . - .
ép%oag{f%g 75 U Mtimeameinas. fiShaholaming sagines oppaiding,gnd their
dem@tings EEﬁcZn’}‘é)Dm@@ﬁbBYuéed %ltémaﬁ\félﬁ a6d é&ﬂiﬁoﬁ%ﬁh% wherever
5 [ 5- (Benzo[ b] t hi ophen- 7- entyl oxy] - (tetrahY

RRlig@Plen ape ywr@i@w%f oy }reaénerﬁywﬂﬁ acigResi@HPSs bdiockloric acid,

I
ﬁ*&rﬁﬁ?o{ﬁﬁofé ﬁl}(@crasuﬁ,auﬁpgfﬁtg@t%qoéyh?néﬁcﬁ 6'[61 lg%g.llphomc
écﬁﬂﬂ' rﬁaﬁéheéhlfom radiy,d fonic acid, acetic acid, citric aC|d maleic acid,

$ﬁ|c§ @%@ >%§mag %‘Q@ﬁ@l Haéwr E;;Tgél ﬁfg‘%[}% hngﬂ%u%glmc acid,
Scﬁr{ q%@%}éﬁ{aﬁﬁéwéﬁmbﬁlcyé&?%ﬁéﬁd bricPan P e/ infd MR Rke ethyl
acetate ether, alcohols, acetone, THF, dioxane, etc. Mixture of solvents may

also be used.

Specific examples of compounds of formula (I) which fall within the scope of the

present invention include the following compounds:

2-(Tetrahydro-pyran-2-yloxymethyl)-5-[5~(7-trifluoromethyl-quinolin-4-yloxy)-
pentyloxy]-pyran-4-one (EHT 3788)
5-[5-(6-Fluoro-2-methyl-quinolin-4-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2-
yloxymethyl)-4H-pyran-4-one (EHT 1593)
5-[5-(6-Fluoro-2-trifluoromethyl-quinolin-4-yloxy)-pentyloxy}-2-(tetrahydro-pyran-
2-yloxymethyl)-4H-pyran-4-one (EHT 1074) |
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10 hexyl oxy] - 4H pyran-4-one (EHT 6271) 2-Hyd

roxymet hyl -5-[5-(7-trifluoronethyl-quinolin-4-ylsulfan
weoRdo4peetsy| oxy] - 4H pyran-4-one hydrochl ori de saraBoRHAI00926

1302) 2-Hyd

roxymet hyl -5-[5-(7-t(fl uoromeghyl - qui nol i n- 4- yl sul fany

| )-pentyl oxy]-4H pyran-4-ore (EHT 5909) 15

2- Met hoxynet hoxynet hyl -5-[5-(7-trifl uoronet hyl - qui nol |

T s G SO ot sty
4Hmwa0-4mﬁ§E_P¢'Rﬁ}34ﬂH pyran- 4-one (EHF 1494)
T S e Y e T L N L

) r&ﬁlmﬁré(sﬂmﬁbsdﬁ pyran-4-one (EHT 7365)
Mor phol i n- 4-yl net hyl 7-trifluoronethy

derahvdmﬁyéanﬂaﬂgmgbuﬁﬁ y}ﬂlfluep%wtbwqweﬂ@ ésflﬁulfanyl)

@rﬁ@bﬁlfﬁlrﬁy{?ﬁéf%n EhHT)ga hol i n- - yl t hi 0) pent yl oxy) -

Z-r(Téﬂr droplyrn-2- wékméthyl-)@[ﬂ’)’etnﬂEb%n&&h?l)-q@Eolln-4-ylsulfanyl)
(7- (Trlfluor hyl ) qui nol i n-4-yl t hi 0) pentyl oxy) ‘
@Jt()(ﬂr Hemymmieng &:ﬁ%[ I"ryﬂgl 4H pyran-4-one (EHT 9317)

gq‘é%é@ Sw Mﬁ% 7't?"gﬁo%Jrﬁé}hs)&%ﬁ_iﬁlbgﬂ-%gﬁulfanyl)-
Iﬂe>(y10xy] 4H- pyran-4-one (EHT 6271) _ _
DGy BURe oy el e aG R TFan- ety A
&Sréﬁ 4Q4éﬁ9af2ichlbn@eYééPtx(El-P\9WBUV%Xy) 2- (nor phol i nonet hy
4H pyr an- 4- one gEHT 3726 2004/ 076445

P Eydrepmeihpglbd 9567 - rﬂyoromethyl quinolin-4-ylsulfanyl)-pentyloxy]-4H-

SR TERR e, Y o) Pent Y oxy) 2 ( (o met by i e
Zl-f\ﬁéthéﬁjrf@!ﬁ@btymemw-%f(ﬁ‘t—tﬁﬂUo@ﬁéthfrl%thlﬁmrrﬂn wsmﬂa@yw)pemtyloxy]-

ent yl - trlfluoronethyl qui nol i ne- 3-carboxylic

Heryran- ﬂwnee(ﬁlﬁ 2068 8935) 5 o

‘ Wo&ﬁiétﬁ?\@ﬁ-gﬁ%bm%g@%Mi’nSﬁH-)f-‘i'-ﬁé&Ifé?‘}ﬂﬁ)tﬁéﬁtgfo?y]léw-pyran-
4-one (EHT 1494)
2-(4-Methyl-piperazin-1-ylmethyl)-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
pentyloxyl-4H-pyran-4-one (EHT 7365)
2-Morpholin-4-ylmethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy]-
4H-pyran-4-one (EHT 7168)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-(fluoromethyl)-4H-pyran-4-
one (EHT 8817)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-((piperidin-1-yl)methyl)-4 H-
pyran-4-one (EHT 9317)
5-(5-(7-(Trif|uoromethyl)quinoIin-4-ylthio)pentyloxy)-z-(thiomorpholino-methyl)-
4H-pyran-4-one (EHT 5430)
2-((Diethylamino)methyl)-5-(5-(7-(trifluoromethyl)quinolin-4-ylthio)pentyloxy)-4H-
pyran-4-one (EHT 7370)
5-(5-(Quinazolin-4-yloxy)pentyloxy)-2-(morpholinomethyl)-4H-pyran-4-one (EHT
3726)
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(EHT 5317)
5-(5-(8-(Trifluoronethyl)quinolin-4-yloxy)pentyl oxy)-2

wo ¢cd/ometsby| pi perazi n-1- yl ) net hyl) - 4H pyr an- 4PONEBL0RHAT00926
5847) A
5-(5-(8-(Trifluoromethyl)quing}in-4-yloxy)pentyl oxy)-2
- (mor phol i nonet hyl') -4H 10 pyran-4-one (EHT 4687)
5- (5 (7-(Trifluoronethyl)quinolin-4-yloxy)pentyl oxy)-2

T B R e e b e e s e i vran
4-bhé-(EH5'lh4(D¢B)per azin-1- yl)nethyl)-4H pyran-4-one (EHT
S -MsTphelin-fodmet-AyPetth IR S X OmaR By ) - 2

A e e

5- @&Qum}zohmﬁwlpny@ppntyloxy)e ((pyrrolidin- 1-yI)methy|) 4H-pyran-4-one

@.ﬁ-@kg?wt hyl - qui nol i ne- 3-carboxylic acid ethyl
8791)
&g&’ésl(ﬁnﬂwarb(htdﬁwbq@nmrna&yrox;:)pémway)u {@-sthyhsipSrezai1 -

| ox pentyloxy

yl)mﬂhul) FAf-4qien EHARE8473 ar boxyl i ¢ aci d et hyl
B e G
@yrahyvend BHT 2687 )or phol i nonet hyl ) - 4H pyr an- 4- one

S o meti SRRl VIR RSy P2 (PRI BR RPN

ﬁ&ﬁ)ﬁh JATBRE PEMI-341 1G0T phol i nomet hyl ) - 4H- pyran 4- one
EHT 9069) 25 5- % (7-(Trifluoronethyl)

51{5?671('ﬁﬂfmqrbmﬂm))l)u‘amqlim%yboxy)ﬂe(mylaxse)t%(drmetrwmlpemzm -1-

rb‘%%glp‘f{l%"? ranomﬁﬂé Hth-u??]glol) n-4-yl thi o) pentyl o

35 (&(Fﬂﬂucﬂfbhﬁﬂﬁ}ﬂm@nolwz),ﬁ@x E)ka%)dz gmorpholmomethyl) -4H-

i et hyl pi perazi ne- 1-car boxami de (
Byran= Zi(Q’ﬂ?ﬂl;-l'ﬁ“rl”h‘@’adme‘t hyl ) qui nol i n- 4-yl t h| 0) pent yl oxy) -

%[é &é{({@h%‘tﬁk@lgéﬁgﬂ? %ﬁgf@&#"é‘}g“éj pyran-3-yloxy)-pentyloxy]-7-
#ifl(oni&hyFgyiholirid-8aapbmtytiy lacilethgl ésted (EHTh8TOPent yl o
R s R sy b ek Aty B AR PR a0y 7-
D e T e s
2@ +-(Trifluoromethyl)quinolin- 4-ylth|o)methyl)phenyl)methoxy) -2~
(morpholinomethyl)-4H-pyran-4-one (EHT 2218)
5-((2-((7-(Trifluoromethyl)quinolin-4-ylthio)methyl)phenyl)methoxy)-2-
(morpholinomethyl)-4H-pyran-4-one (EHT 9069)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-((4-acetylpiperazin-1-
yl)methyl)-4H-pyran-4-one (EHT 3980)
4-((5-(5-(7-(Trif|uoromethyl)quinoIin-4-y|thio)perityloxy)-4-oxo.-4H-pyran-2- |
yl)methyl)-N,N-diethylpiperazine-1-carboxamide (EHT 5743)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-((4-(pivaloyl)piperazin-1-
yl)methyl)-4H-pyran-4-one (EHT 0785)
4-((5-(5-(7-(Trifluoromethyl)quinolin-4-yithio)pentyloxy)-4-oxo-4H-pyran-2-
yl)methyl)-N,N-di-isopropylpiperazine-1-carboxamide (EHT 0566)
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met hyl sul f onyl pi perazi n-1-yl ) et hyl ) -4H pyran- 4- one
( EHT 8366)

WO-20(4®7¢H5 ( 7- (Tri f1 uor onet hyl ) qui nol i n-4-yl t hi BpEBL0Y4/@0926
Xy) - 4- oxo- 4H pyr an- 2- :
yl)methyl)-N-tert-butyl pi peragj ne-1- car boxani de ( EHT
3664) 5
4- ((5-(5-(7-(Trifluoronethyl)quinolin-4- yIth| 0) pentyl o -
59(% 1 ﬂ"f%&Eh‘%@ﬁlua}oé'grﬂ“wg)pf o2 e (EHT 4495)
riethylsulfonylpiperazin-1-yl)methyl)-4H-pyran-4-one (EHT 8366)

e R e e e
ytﬁméth M (?erf Eutyﬂmg@fa%mmda}wmae QEFTY3661)0) et hoxy) e

pomometh?/ {Jran4one(EHr
bD1p(7- (Trlfluoromethyl)qumo in- 4-ylth|o)pen oxy)-4-oxo-4H-pyran-2-

ézr%%g&ﬁﬂiﬁ%#ﬁwﬁfoﬁ?ﬁ*‘%ﬁ YRR G IOR) Oohi o oL

Mbfshblinomethyl)-4-oxo-4H-pyran-3-yloxy)-N-(7- (trlfluorometh I)quinolin-
{) 3-((7-(Tri fI){J)ororret hylp)qu no)1| n- 4-yl t hi o) net hy ))ph '
EHlpgntanaayuds (BHT G987 bhol i nonet hyl ) - 4H pyr an- 4- one

A e i e T
wapydamﬂmn@-(ﬁﬁl’ a871)
% ég—‘%-gﬁlil@.i/or%l%l ﬁ%/rl)%]ﬁlmno |n—4-yﬁlhlosjpg(e?/nt)‘?]oxy)(éE I(ﬂo?p?i'\so{?i}\omethyl) 4H-

ﬁyréhﬁréée Gﬁ'iy@m&ﬂémﬁ (4T Rgsay! oxy) pentyl oxy) - 4- oxo 4H
@Ee/ran yI') met hyl ) pi per azi ne- 1- car boxyl ate (E

Se((7- (Trlfluoromethyl)qu1nol|n-4-ylthlo)methyl)phenyl)methoxy) -2-

GrorpRelmy R BT B Y BRGre SEHY BEPAY. 270

z*ef'ﬂ-j’gr ac 5Q5J(¢Qtr(ﬂ6tﬁb|ﬂélﬁ/))qu|noI|n-4-yllh|o)ﬁentyloxy)-4 oxo-4H-pyran-
(Trifluoromethyl)quinolin-4-ylthio)pentyl oxy) -

mdlnipsrazineyl-pagaylafe (RIHT B368- 4- one

hi
B O O A E-{H T chiBhuinolin-dvioxy)pentylgxy)-d-oxo-attoyran-2-
yl)rﬁelﬂy))p’lpbl'adll)e-#d}wbowlat«é-(Bbh'lé258ib-)'l' 0872) 25

%«é@ 2‘@ Kome a4 R SRRt 2 AP - -
YrGiBh Upyran d-one rinydro 835"5‘%5“2 S o) oct y1 oxy) -
5-(5-((E-(Taﬂhyﬂomw»q&wcdmwﬁnylthlo)pentyloxy)é ((piperazin- ‘i-yl)methyl)

0X 1006)
%h(pﬂ e O#q %"Ihé'g ()Eg-lnfﬁgw 4-yl t hi 0) hept yl oxy) -
Q—(SQY@WWdlﬂoﬂnaﬂylbxyﬁién%/I&@e-Z H(éplgerazm 1-yl)methyl)-4H-pyran-4-
yl o>é¥) nmet h 4H- pyr an- 4- one

ﬂ@’ébfl uor onet hyl ) qui nol i n- 4-vy| oxy) et hoxy) - 2- (m

81 #- I??l TR ey G2y ithio)ethoxy)-2-((tetrahydro-2H-pyran-2-
yloxy)methyl)-4H-pyran-4-one (EHT 5575)
5-(8-(7-(Trifluoromethyl)quinolin-4-ylthio)octyloxy)-2-((tetrahydro-2H-pyran-2-
yloxy)methyl)-4H-pyran-4-one (EHT 1006)
5-(7-(7-(Trifluoromethyl)quinolin-4-yithio)heptyloxy)-2-((tetrahydro-2H-pyran-2-
yloxy)methyl)-4H-pyran-4-one (EHT 8883)
5-(2-(7-(Trifluoromethyl)quinolin-4-yloxy)ethoxy)-2-(morpholinomethyl)-4H-pyran-
4-one (EHT 6892). :
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Particularly preferred conpounds are EHT 9241, its

wonraew/begse EHT 7365, EHT 8560, EHT 1864, its PceaBlvasa0926

EHT 7168 and EHT 5743. 5 The conpounds according to

the present invention may be ggepared by vari ous

nmet hods known to those skilled in the art. Mre.

preferably, several chem cal routes have been carried

out. The first one (Schenme 1) relates to conpounds

included in the structures C 10 which can be obtai ned
Partiouariyt prefersed comppundsnarecllddu92d 14 itsdfree hiasedEHY 7365, EHT

o s, TE 1o baie EHT TRECEHGLART ShBbe. a1,
1052-1061). H(r) J a) Br Linker o (r) b) E- 'X Linker
OTHP | OTHP Ar | I (r) (r) (r)s OTHP , A CC- 15

Tha aampounsispacaending dathe @resenttinvientionemayitieyprepiased by various

GRS SR B B0 58 P Sl 458 i
totres Akl beeAwARedGLLSI Ng a base such as cesium |

carbonate (Cs2CO38) or NaH and a di hal ogenoal kane or
di hal ogenoaryl al kane (step a) (table 1). The resulting

Yfi P f - .
Bhishaf SchIeRle 1 rcldEb dinkdyils iy i she, structures G
whintt can ke bbfaibgd iimiwbvstegs ssthring Fomhcampbaht gk (d@scribed by
si um carhonat e gng, a nucl epphi | e such 4-quinolinol,
&ﬁéﬂﬂ% i’nz)-Q?ﬁPBi 3 %algﬁg%? t tga}gé(nﬁ’A.,%hamll, (n.‘. l;etal J
Ml @hem. nogeoin1Gsahopep substituted or substituted
derivatives as described in table 2. The preferred

-solvents are DMF, THE or DMSO and the reaction is
congucted at a tenperature between 25C and 100C.

' a Link ' g
e P e B, xAmeto L

IOI OTHP : lol OTHP Ar |
X=0,5, 0

A

Lo}
0

Scheme 1

Compound A can be ireated under alkylation conditions preferably conducied in
a solvent, such as DMF or THF, at a temperature between 5°C and 100°C,
typically around 80°C using a base such as cesium carbonate (Cs,CQ;) or NaH
and a dihalogenoalkane or dihalogenoarylalkane (step a) (table 1).

The resulting alkylated products of formula B (1-5) can be substituted to obtain
compounds of formula C in a reaction (step b) invoiving a base such as NaH or
cesium carbonate and a nucleophile such 4-quinolinol, 4-quinoline-thiol, 7-
benzo[blthiophenol, 7-propyl-quinolin-8-ol non substituted or substituted
derivatives as described in table 2. The preferred-solvents are DMF, THF or
DMSO and the reaction is conducted at a temperature between 25°C and 100°C.



WO 2004/ 076445 PCT/ 1 B2004/ 000926 16 O O HO OTHP X-
Linker p p 30- OOIHP A B Alkylating Agent

wQandiozésans Li nker Yield Cpds nb Br.L4,,Br 4 CeeO@004/000926
DMF, 80C, 2.5h71% 2 Br.14 Br Cs2Ct38, DMF, 80C, 2.5h 5
95% 1 Br.[4Br s Cs2CC3, DWF, 480C, 2.5h 23% 3 Br.{4Br
Cs2Cx3, DWF, 80C, 2.5h 79%4 Br.L Br 8 Cs2C03, DV,
80C, 2.5h 62%5 Table 1 OO0 Br-Linker O 11 X- Linker

p 10l HP I Ol OTHP B C Nucl eophile & XH Conditions
Li el d Cpds_nb X—{ Linker -0
7-trifl r opgiyl - qui nol i n-4-thiol NaH , 25C64%

EHT 4745 ~7-trifl uoronet hyl - qui nol i h- 4- i ot°NEH, DWVF,
25C 47% BNT 9376 7-trifluoronethyl -qui gol i n-4-thiol
NaH, DMF, 25C \ 33% EHT 6271 -
7-trifluoronethyl-quinolin-4-thiol NaH DWVF, 25C 43%
Hleingdget 7t r FIFIRIP onet hyl - qui nbitken- 4- t hi oNiela pdsDVF,
25C 47% EHT 1006 7-tTrifTuoromet hyt=quinotine=—4-of

, 25C 18% EHT 3788 6-fJ uoro-2-trfluorornethyl
qui ;Hki n-4-836§03|\§\f—ﬁ|%", 60C i’gf%véfn’/l 74 1% 2
NaH

6-4£ | 0- 2-net hyl - qui nol i n-4-0 , DVBO, 60C 20% EHT
15%35}?; CarC05, BMF, 8b°C, 2.8 3 ¢ o5% 1
BB cs,c05 DMF, 80°C, 2.5 NNy g

BrJ_]B 0 NN
4B csic0, DMF, 80°C, 25n ¥ " T9% 4

Br\[v}ff Cs,CO,, DMF, 80°C, 2.5h 2/\/\/\/\/%1 62% 5

Table 1
fo) (0]
Br— Linker |0 x—{Linker |0
|| OTHP A . OTHP
(8] Q
B c
Mucleophile ArXH Conditions Linker Yield Cpds nb
T-rifluoromethyl-quinolin-4-thiol ~ NaH, DMF, 25°C %i/\/\/z‘l 64% EHT 4745
7-trifluoromethyl-quinolin-d-thiol  NaH, DMF, 25°C ‘g/\/\/\; 47% EMT 9376

T-trifluoromethyl-quinolin-4-thiol ~ NaH, DMF, 25°C ’zi/\/\/\/.l‘?- 33% EHT 6271

7-trifluoromethyl-quinolin-4-thiol  NaH, DMF, 25°C % """N""N¢ 439, EnT 8883

T-rifluoromethyl-quinolin-4-thiol  NaH, DMF, 25°C gz/\/\\/\/\/zc 47%  EHT 1006

7-trifluoromethyl-quinoline-4-ol  NaH, DMF, 25°C NNy 18%  EHT 3788
8-fluoro-2-trifluorormethyl- PG
quinolin-4-ol NaH, DMSO, 60°C ks ¥ 12%  EHT 1074
6-fluoro-2-methyl-quinolin-4-ol  NaH, DMSO,60°C & ""\¢ 20% EHT 1593
benzo[blthiophen-7-ol NaH, THF, 25°C NN 3%  EHT 6060
7-propyl-quinolin-8-ol NaH, DMSO, 60°C NN 25% EHT 5810

Table 2
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25

benzo[ b] t hi ophen-7-0l NaH, THF, 25C 3% EHT 6060
7-propyl -qui nolin-8-o0l NaH, DMVBSO 60C ass 25 % EHT

woai@/07614Fabl e 2 . WD 2004/ 076445 PCT/ |1 B2004/ 0809282004/000926

The second chemical route (Schenme 2) used the EHT 9376
conmpound which can be deprotgcted to the

correspondi ng al cohol EHT 1302 (hydrochl oride salt)

in methanol with an acid source (MeOH, HCl) such as
Dowex resin 50WK8-200 5 at a tenperature conprised
bet ween 5C and 30C typi cally around 25C. 0 SAO O a)

I V1 10 OTHP \ f F N HCl EHT .

ng@egﬂl |a P@GQ‘"C%C"I%'F% (§Cé@2‘?$§)t 'i‘l%ecfﬁﬁ g‘%ﬁ@%@a‘i‘omaﬁ‘t"@ which
éal'?fg??:e gétebﬁ-ﬁ]efd 'ﬁ-%g@ér?egp fidihg glcﬁhggEgg?‘lI( %(\ﬁlvé;’(‘ﬁl\)fd;?ﬁchlonde salt)
iKaaeihanbl w‘thtamaedrsmrd:@(MeOl-n,Q%I) sgoh ss5BowesaeinvdAWX8-200

se su as ceS| rbo a
& REmsiefia Rt Rad RAERORR O praneadd T Tejeslhaipund 257°C:
Derivative 6 can be prepared fron1|nterned|ate 7 using
sodi um hydride, 7- trifluoronethyl-4-quinoline-thio
i n dinethylformani de at roomtenperature. Subsequent
deprotection of silylated ether 8 using

o
n-t et r aputybapmegi um fl uorjde ( TBAF) iST™~""0
om teﬂaﬁensat ur to al cohol OH

tetr hy rofuran a

590 0)(schene deri vative EQT 168 can

) d-from al cohdl EHT 5909 o hSSom um pchydri de
and net hyl chkorgret hyI ether in tetrahydrofuran BRI 1302
roomtenperature. . ylate and fluoro
derivatives (EHT 1494, 9%&"’5—2 8817) can be 25
prepared from al cohol EHT 5909 using respectively

met hanesul fonyl chloride and triethylamne in

di chl or onet hane at room tenperature or

d %&QXL—& nh@?nslgelllfrg{,!le (Scheme 3) Intermediate 7 can be prepared from the
silylated ether 6 (6 was described by Sefkow, M.; Kaatz, H. Tefrahedron Left,
1999, 40, 6561-6562) with a base such as cesium carbonate and 1,5-
dibromopentane in dimethylformamide at 50°C (Scheme 3).

Derivative 8 can be prepared from intermediate 7 using sodium hydride, 7-
trifluoromethyl-4-quinoline-thiol in dimethylformamide at room temperature.
Subsequent deprotection of silylated ether 8 using n-tetrabutylammonium

- fluoride (TBAF) in tetrahydrofuran at room temperature led to alcohol EHT 5909

(scheme 3).

MOM derivative EHT 2168 can be obtained from alcohol EHT 5909 with sodium
hydride and methylchloromethyl ether in tetrahydrofuran at room temperature. .
Chloro, mesylate and fluoro derivatives (EHT 1494, 9 and EHT 8817) can be
prepared from alcohol EHT 5909 using respectlvely methanesulfonyl chloride
and triethylamine in dichloromethane at room temperature or diethylaminosulfur
trifluoride (DAST) in dichloromethane (Scheme 3).
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trifluoride (DAST) in dichloronmethane (Schene 3). WO
2004/ 076445 PCT/ |1 B2004/ 000926 18 HO Il a) HO (I b)

wenen4/070d5 p Op OHp OGS | Ol OS 6 7 C PEBMBINN000926

FSCF3ClIpl 0-0" I I I Np OHN p OS EHT 2168 EHT .
5909 99 FBCOF CF3CI\ ONt#§ (0L F31 \, sON%%
S./~/~. 0101 C EHT 8817 N 11 / 1 0Ol OSO2Me .EHT 1494 9
Schene 3 5 a) TSDMSCI, CH2Cl 2, TEA, RT. b) Cs2CCs,
DMF, di br onopent ane, 50C c) 7-
trifluoromethyl-4-quinoline-thiol, NaH DNF RT. d)

T THF RTH NDNCI NbeVIuE CHBSCQG
TEA, , a-SI%SMmd 2. the above
descri bed serles ylelds are gene;ally conpri sed

bet ween 55 and 9596by wei ght, nore SpECIfIGﬁ||y

bet ween 55 and 75% by wei ght. These nethod for

ring coqpounds of r£0 la (1) 2epresentpgu ther
presgnt |bvﬁvk9ﬁ 15 I@ an

f%%t rou akaméis 1{-J5 were garedfro ﬁ§?V\fj»0&

bronnpentyloxy) 2- (hyd roxynet hyl)-4H pyran-4-one.108

i n DVFEIS%fy a base su as EBEP¥m car bonate (Cs2CMB)
at a tenperature bet 5C and|100C, ically

argynd 80C. | ntermedi ate 10 was Brepared ye @l kyl ation
Of S\a:c,l/*doﬁ\/l: FsC o SMO{S\/
N 0 N s\/\/\,orlj\ Nl 2 lol c

EHT 8817 : N LA osome EHT 1494

9
Scheme 3

a) TBDMSCI, CH.Cl,, TEA, RT. b) CszCOj3 DMF, dibromopentane, 50°C c) 7-
trifluoromethyl-4-quinoline-thiol, NaH, DMF, RT. d) TBAF, THF, RT e) MOMCI,
NaH, THF, RT. f) CH3SO.ClI, TEA, CH.Cly, RT. g) DAST, CHxCls.

For the above described series, vields are generally comprised between 55 and
20% by weight, more specifically between 55 and 75% by weight. These
methods for preparing compounds of formula (1) represent further objects of the
present application.

In an other chemical route alcohols 11-15 were prepared from 5-(5-
bromopentyloxy)-2-(hydroxymethyl)-4H-pyran-4-one 10 in DMF using a base
such as cesium carbonate (Cs,CO3) at a temperature between 5°C and 100°C,
typically around 80°C. Intermediate 10 was prepared by alkylation of kojic acid '
using 1,5-dibromopentane in DMF and using a base 032003 at 110°C in 46 %

yield (Table 3). '
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usi ng 1, 5-di bronopentane in DM and using a base
Cs2CO3 at 110Cin 46 % 20 yield (Table 3). WO

waQo/ooq@845 PCT/ | B2004/ 000926 19 O DWMF, Cs2CEBT/1E2004/000926

110C, 2h Br~OHOIl + Br Br O OHI OH 10 OO COH O

Bru~~O Il 0~/~/~O1 I1XOOHO019Z -~ N Z N Xz

Conditions Yield Cpds# CH 6-CF3 DWF, Cs2C03, 500, 22h

21 % 11 CH 7-CF3 DWF, 0s2C03, 75C,  15h 47 % 12

C- 00QEt 7-CF3 DW él\Ql-CCSzgg%Nﬁl % 13 CH0 C;ﬁ
2 : ; % 114°d\ehH 8r.Cs ,

%%3 Table 3 Al c%hol s 11-15 andrE%O@&

respectively with nethanesul fonyl 5,chl orgte-OH

in presence of a base such triethylamne in™—

di chi oronet hane at tenperatures conprise between 0C

and roomtenperature for 1 hto 18 hto yield to

. , OH
mesyl ate dggivatigyes 1652¢ and 9 (Table .0 Il d
0S2Me_ | R 0 0 B@%@%O' on AR,

X

Z_:/ A A X
N Z'/N/) .

Z - .Conditions Yield Cpds#
CH 6-CF, DMF, Cs,CO3, 50°C, 22h 21% 11
CH 7-CFs DMF, Cs,CO;, 75°C, 15h 47 % 12
C-COOEt 7-CF5 DMF, Cs,CO3, 50°C, 22h 31% 13
CH 8-CF3 DMF, Cs,CO3, 50°C, 18h 35 % 14
N H DMF, Cs,CQ3, 50°C, 2h 26 % is
Table 3

Alcohols 11-15 and EHT 5909 reacted respectively with methanesulfonyl
chloride in presence of a base such firiethylamine in dichloromethane at
temperatures comprise betwesen 0°C and room temperature for 1 h fo 18 h 1o
yield to the mesylate derivatives 16-20 and 9 (Table 4).

0
| 0 ] OH I I 0S80, Me
PN N
0 0 )
0 (o]
PN\ CISO,Me PN

X Z  SMCpds# Conditions Yield Cpds#
CH 6-CF; 11 CH,Clp, 0°CthenRT,1.5h  90.5% 16
CH 7-CF; 12 CH,Cly, 0°C then RT, 1.éh 91% 17
C-COOEt  7-CF; 13 CH,Cl, 0°Cthen RT, 1h 65% 18
CH 8-CFs 14 CH,Cly, 0°C then RT, 1 h 37% 19
N H 15 CH,Cly, 0°C then RT, 1 h 99 % 20

Table 4
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N ClSO2Me NJ x z SM Cpds# Conditions Yield Cpds# CH
6- CF3 11 CH2Cl 200C then RT, 1.5 h 90.5 % CH 7-CF3 12

wCRREI020QE t hen RT, 1.5h 91 % 17 C-000Et 7- CFBCTL3B2004/000926

CH2Cl 200C then RT, | h 65 %18 CH 8-CF3 j4 CH2Cl 200C

then RT, 1 h 37 %19 N H CH2gH200C - then RT, 1 h 99 %

24 10 Table 4 WD 2004/ 076445 PCT/1:B2004/.000926 20

The nesyl ate derivative 9 reacted with nucl eophil es,

Phé maegylated degioaidn 9y regoted 8kith Tileleophiless Bﬁﬁ{a'r%;e%dd secondary
g peridi ne, thionorpholine, diethylamne,

W%ne? | pRPerraspPeelivaly r einaridine omtqm@rmnhne,andnethylamme

Rrans o WpehybRrade Skl fldtéorigthags Beween 1 h to

mmelam EHRO31D1ENR 5430, EHT @370 0ERZT 71 68eard EFlTF‘F365 (Table
Am ne R1IR2NH Conditions Yield des # 1'A NO S

"peridine CH2CQ 2, 45C, 1.25 h 88 %0 EHT 9317 F/ F
FI1 O 1(r)l ~,S Thionorpholine CH2Cl 2, 45C, 2.5 h 64%
I \ 0 EHT 5430 F/ FF(r)l Diethylamne CHC 2,

45C, 3.5 h 4g°pvescius O EH 7870 O ~Q‘N‘R‘
SWO

AN ]
S [®) g . H Ra
9 . o)
- O . OO
F F F d
Amine R{RzNH Conditions Yield Cpds #
N
o o s ~~0 (] Q
Piperidine CHJCl,, 45°C,1.25h 88 % 0 EHT 9317
SO0 °
F
F 1 N
SN0 S
Thiemorpholine CH.Cl,, 45°C, 2.5h 64 % OO o EHT 5430
F E [ | N’\
o)
Diethylamine CH,Cl,, 45°C,35h  48% F EHT 7370
~ F

Morpholine CH,Cl,, 45°C, 3.5 h 9 EHT 7168
p ,Cly 64 % -
Fr
O’["J/\ \,N
N-Methylpiperazine CH,Cl,, 45°C, 2.7h 72 %

b . OO EHT 7365

Fr

Table 5

Similarly the mesylate derivatives 16-20 were substituted by nucleophiles such
primary and secondary amines (morpholine, N-methylpiperazine, thiomorpholine,
diethylamine, piperidine) to obtain EHT 1426, EHT 0079, EHT 3411, EHT 8791,

EHT 8935, EHT 5847, EHT 4867, EMT 5317, EHT 3726 and EHT 4063 (Table
6).



F 5~~01 1 ~_0 Mrpholine CH2ClI 2, 45C, 3.5 h 64% 0 EHT
7168 FIl oi FF(r) Sol 1~ N
wOoRMatongd4pi per azi ne CH2Cl 2, 45C, 2.7 h 72% 0 BEMIBR68H000926

FI aFF Table 5 10 Simlarly the nesylate

derivatives 16-20 were substi pyted- by nucl eophiles

such primry and secondary am nes (norpholine,

N- net hyl pi perazi ne, thionorpholine, diethylanne,

pi peri di ne) tl kN EHT 426, EHT 0079, EHT 34 Ry

EHT 8394~ ~GH1)8935, EHT 58a7, EHT 4867, EHL 5317) BHT
45 )

gmd EHT 4063 (Tabl—e—é—}*.'——\AQ—2904Lé:&&
004/000926 21 0 OSCZMe RI\NZRA PO NR 0O
HRZ Z-~ NJ z--1 J SM Anine RIR2NH Conditions Yield

@'dSA'#"em@“@trro Chndions O 16 Mpy phol i ne CH2Cl 2, 45C, 18 Q:pds#

3594 F3C-0—EHF—1426—N—O-H-' N-17 N-Mathyl pi perazi ne

CH2Cl 2, 45C, 3 h 23 %0 EHT 0079 F3C N O

16  Morpholine CH,Cly, 45°C, 18h  35% Fscm 0 EHT 1426
N/
17  N-Methyipiperazine CH,Cly, 45°C,3h 23 % °\ o ~ EHT 0079
FaC N o
oo o
17 Morpholine CH,Cl,, 45°C,5h  19% m 0 EHT 3411
FsC N
O/\/\/\ I I '@\!
- iperazi - . ° A
18 Methylpiperazine CH,Cl,, 45°C, 2 h 31 % O {COOEt 0 EHT 8791
FiC N~
7 "
o0 Lo
18 Morpholine CH,Cl,, 45°C,3h 55 % mcooa ° EHT 8935
F3C N’
19 N-Methylpiperazine  CH,Cl,, 45°C,1h {59, °\ o S EHT 5847
N/ (o)
CF3 [ TNy
19 Morpholine ¢yl 45°C, 30 50 % > ° EHT 4687
N/
CF3 fo)
o/\/\/\o
' X o]
20 Pyolidine  CH,Cly, 45°C, 151 35 % N EHT 5317
N 0
[T N
20 Morpholine CH,Cly, 45°C,3h 559 @\A)N o EHT 3726
N” .
O.
(1 N
o0 \,N\
20 N-Methylpiperazine CH,Cl,, 45°C, 1h 35% @ /)"1 ° EHT 4063
7 N .
Table 6

The last preferred chemical route to obtain the compounds of the invention was a
5 convergent synthesis: reaction between halogenoalkylquinolines (Table 8) and
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I 1 1,0 0 ---'"0117 Mrpholine CH2Cl 2, 45C, 5 h 19%0
EHT 3411 F3C N O 18 N Met hyl pi perazi ne CH2Cl 2, 45C,

wa 20481606 L, N. EHT 8791 1 0 \ COOM 0 F3C N O RCT/AB2004/000926

Mor phol i ne CH2Cl 2, 45C, 3 h 55 %1 COOEt O EHT. 8935

F3SCr NO ----"0 ", N~ 16 N Methyl-pi perazine CHC 2, -
45C, 1 h 15% 0 EHT 5847 CF3(r) (r)1 *, 0O 19 Morpholine
CH2Cl 2, 45C, 3 h 50 %0 EHT 4687 N CF3 CA V O~O

te slb fd 2cid4 héi atioh o Ntab)
P DU HORIRE Acidd Hheo thlr Protiarcfion in Vebld=r] aflowed to

gst @’BQ\ICQ"E}‘?P“S@Z@ they inventiendp betiast ﬂwfﬁllmeldmam by a shorter
g, 45C, 1h 35 % N O EHT 4063 Table 6 The | ast

Erefer'red chem cal route to obtain the conmpounds of

trhdablevértheofirstagaetion is a bromination of kojic acid using the system

H2SO4/HBI/H,0 at 70°C for 18 h to obtain the corresponding bromo derivative 21
as described in patent FR2751331. The bromo derivative 21 reacted with
different amines (morpholine, N-methylpiperazine or N-Boc-piperazine) to yield
to the corresponding substituted kojic acids 2_2—%

0 0 0
HO a HO b HO
L on >~ s > | ] X
0 0 o
21

X Nucleophile Agent Conditions Yield Cpdsnb
- ~ HBr Step a :HxSO4/HBr, H,0, 70°C, 18h 63% 21
SN © HN O Step b: CH4CN, 80°C, 3h 72% 22
=N N— HN  N— Step b: THF, 75°C, 2h 83% 23
_/ A ==
0
N ’N_{o HN ’N—/Zo Step b: TEA, CH,CN, 20°C, 2h 78% 24

R A

Table 7

In table 8, different conditions are used to obtain the various substituted
quinolines intermediates 25-33. The alkylating agents reacted with 7-
trifluoromethyl-4-quinoline-thiol in the presence of NaH in DMF to afford to 27
and 29 in poor yields (12 and 15%). Alkylation of 7-trifluoromethyl-4-quinoline-
thiol was optimized using phase transfer conditions (CHCI3/TBAB/H,0) to yield to
25, 26, 28 and 30 in good yields (61-72%) using as base K,CO3s/KOH, Cs,CO; or
no base at all. Intermediate 31 can be prepared from 7-trifluoromethyl-4-
quinolinol and 1,2-dichloroethane in phasé‘ transfer conditions."and fewer



5 convergent synthesis: reaction between

hal ogenoal kyl qui nol i nes (Table 8) and WO 2004/ 076445
wOCHU40B2A84/ 000926 22 appropri ate substit ut edPEDjIBI04/000926

acids (see their preparation in Table 7) allowed to

get the conpounds of the invegfion in better overall

yields and by a shorter process. In table 7 the first

reaction is a brom nation of kojic acid using the

Sinihafion ? réduRPH S @th%t&% r33l&aiibk Q)b@%h@ﬂ !?)Xté]ﬁylation of

correspondi ng brono derivative —as descr [

b@hkmo mmemﬁmmtmé -dibromoplentanatn the preseaaetof dlin@dHhin NMP

f | N- et hyl pi i _
R B0t  RER R et SPPGs Wog s o BkEpfG " 4-amino-7-
ﬁlﬂbéﬁdnﬁé’%?_'léuhﬂhhé |ﬁ‘iiré’§er%% Sriethyarfling ald BlbrbloMbleryl chioride

X Nucl eophi |.e- Agent Conditi ons
imi GHElsdpd o B8 in Hmelm;weéd (99%P4/ HBr, H20, 70C, 18h
63% 21 -N HO Step b: CH3CN, 80C, 3h 72%22 -NN H "N
Step b: THF, 75C, 2h 83%23 0 0 N--1 HNN-~I Step b:
TEA, CH3CN, 90C_.n2h 78% 24 10 Table 7 In t aplierd—x
different condiYions are used to obtain th¥ various
substi t ut egmguinol i nes i nternedi ates The
al kyl ati nglagents reacted with 7- 15
trifl uordmethyIN 4- qui noline-thiol inZthé pNesence of
NaH in QW to afford to 27 and 29 in poor yields (12
and 15% . Al kyI ation of 7-trifluoronethyl-4-quinoline-
thi oly wa ?1“91#?’%ed usi ngcplagse transfer cergki ONS Yield Cpdsnb

gaod syi el dsr 6ar 72%)  UshBY,0200pER K2COBAKOH G208y, 25
or no base atsall. Internediate 31 can be prepar ed
gomg7-trif]l whr t hyl C4.Ca, NgUTB#l i nol & o
gi - & ctﬂ'/ofr\o/et an® in PHEGEOLI0Em4dher cé’h/gilit/ s~ Cland®% 26
f ewer , ‘
Chs 8 O NaH, DMF, 0 to 20°C, 1.5h ,Q‘
Br Br § Br

CFs S Br\)©\/Br TBAB, CHCly/H,0, 20°C, 15h f‘v©y8r 61% 28
CFs 8/ . —\ NaH, DMF, 0 to 20°C, 2.5h 15% 29
B g Br 4 Br

r

12% 27

CFs S N KeCOs, KOH, TBAB, H;0, 20°C, 5 N 67% 30
CFs O C‘\[vrzc' KaCO3, KOH, TBAB, H,0, 80°C. 5, ~_Cl 25% 31
0 0
CFs NH /U\ng TEA, CHClg, 20°C, 15h T~ 90% 32
Cl . Ty Br
g o Bf\MsBr Li,COs, NMP, 90°C, 1h NN 12% 33
Table 8

The convergent step (Table 9) was realized using the halogenoalkylquinolines
series from table 8 and substituted kojic acids 21-24 from table 7 to obtain the

corresponding compounds of the invention.



WO 2004/ 076445 PCT/ |1 B2004/ 000926 23 el i m nation

product was observed. Derivative 33 can be obtai ned by
wabbogoagd4on of  7-chl oro-4-quinolinol with PCT/IB2004/000926

1, 5-di bronopentane in the presence of Li2CO3 in NWP

and maj or N-al kyl ated product,as observed. Acyl ation

of 4-am no-7- trifluoronethylquinoline in presence of

triethylam ne and 5-bronoval eryl chloride 5 in CHC 3

led to 32 in ex lent yield (90%. Y.HY, LinkerolX
z 1/ Nzl/ w’|zinhérﬁ¢>kyl ating or Condltlo
Yield Cpds |nb Acylating A ents r TBAB,Y n OC 4 h
,72%25 5 Br"HS'  Cs2CG3, AB/ 65 /(r)

~~Cl CHCI 3/ H2Q, 20C [@ C CF3 S

to 20C, 1.5h 12% 27 4r R Bf Br CF3 S Br |
/ Br TBAB, CHCl 3/ H20, 20C, 15h ASS /- Br 61% 28 CF3 S
Br O/ Br NaH DM, Q 20C, 2.5h \( Br 15%29 CF3 S
CE Ol Y K2COBinkeoK), T’é“%%eﬂt 20, 20@itigR ~~C| 679430 CAigd  Cpdsmd

o0—c} K268 KO SRt 2 ALY
T o K2 TCo,—1IKO; IL)I"\I_), ll/_u, UU\/, I pan ES—25%31

O O CF3 NH Cl Br TEA, CHC13, 20C, 15h ' 90% 32 4

¢, Brg A QBCE BPWQWSZCQWBA@Q RN\ onfr 12%,  Enrss7s
33° Tabl e 8 10 The convergent &1 &y IZTabI e 9) was .

rgal |<§ed usi_ng_the ha'é}ge%@%bkwaﬂbi\nﬁ“% bs'?eﬁs —§, (IS 3% EHTes02

fr?)m abl e 8 and substituted Oj Ic aclds 21-
table 7 to obtain the corresponding co ound,s—Qf the
. . : EHT 1864
iGfven$i or " ""pr 22 CsCO3 Nal, DM"g 90°C,2h —N O 58% (2.HCI)
O ° { \
CFs § w ™" 22 CsCOj Nal, DMF,80°C,2h  —N O  56% EHTO0371
0 /\
CFs NH m(u\/\/\ 22 Cs,CO4,, DMF, 90°C, 3h —N O 55% EHT6037
Br —
CFy 8 22 CsCO3 DMF,01020°C,2h —N O  64% EHT 9089
é Br
™\ 76% EHT 2725
CF 22 Cs,CO;, DMF,0t020°C,4h  —
s 8 rﬁ‘v©\/8r s NP { g, EHTO0434
°  (2Hcl)
CF; 8 ,% . Br 22 Cs,CO,;, DMF,01020°C,2n  —N 0O 46% EHT 2298
o
CFs 8§ "u " "p 23 Cs,CO3, DMF, 90°C,3h  —N  N-Boc 75% EHT 9358
Q,
0 "W ""p 2 Cs;,CO3, DMF,90°C,3h  —N  NBoc 72% EHT 2580
AN o — = o, EHT 9241
CFs 8 ‘W Br 24 Cs,CO3, DMF, 90°C, 2h NoON- 38%  Sancn

Table 9

Most of these final compounds (EHT 6892, EHT 1864, EHT 0371, EHT 6037,
EHT 9358, EHT 2580 and EHT 9241) were obtained accdrding to alkylation
conditions preferably conducted in DMF at 90°C using as base Cs;CO; and
yields are generally comprised between 35 and 75%.
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c o Cs2Ca3, TBAB, CHCl 3/ H20, OTHP 5% EHT 5575
3 20 C 15h z+, CF3 0 ( CI 352 Cs2Ca3, Nal, DMF, 90C,
3h - 0 35%EHT 6892 CF3 S ",“~'\/\ ' Br 22 CSZCCB

DMF, 90C, 2h-N058%EHT1864 (2.HCI) CF3 S 22 :
o9 o ol oA D 5 © ik R
(EH2 90SACEBIT PVES dnhd &EHD2218h %B%Ma@&&am@ﬂrfmm chloro
J 6%a gg 725 3 Stra%geﬁ&y‘u %(%Is@?@é&Afm in poor

S A iy S

DMF, 90C, 3h -N N-Boc 72% EHT 2580 CI 0 CF3 S tiny Br

‘l2h4e ﬁégcg;g)lpelr)awfihe %%%\/at%\pes' @HNI" 9§§§’° a%'&‘TEIg%AZJSSO) can be deprotected

(Table 10) using a solution of HCI gas in ethanol at 50°C to afford to the
corresponding piperazino compounds (EHT 8560 and EHT 0872).

Z . 0]
7 Y4 1.0
Y\H,O Boc o ™, (\NH{ Cl-
SRV SR W

X O ‘ Cl- |l| Cl-

zZ Y Conditions Yield Cpds nb

Cl 0 Anhydrous HCI, Ethanol, §0°C, 2h 50% EHT 0872

CF; S Anhydrous HCI, Ethanol, 50°C, 3h 63% EHT 8560

Table 10

A series of compounds of the invention (EHT 3980, EHT 5743, EHT 0785, EHT
0566, EHT 8366, EHT 3664 and EHT 4495) were prepared (Table 11) starting
from the free base of EHT 8560 by reactions with various acyl or carbamyl
chloride, mesyl chloride and isocyanate in presence of triethylamine in CHCI; at
20°C in good yields (71-98%) (Table 11).
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\-/ (3.HCl) Table 9 5 Most of these final 'conpounds

(EHT 6892, EHT 1864, EHT 0371, EHT 6037, EHT 9358,
wahki4258Qs5 and EHT 9241) were obtai ned accor di ngCTamB2004/000926

al kylation conditions preferably conducted in DVF at

90C using as base Cs2CO3 and 2(%;\ioel ds are generally

conpri sed between 35 and 75% 2004/ 076445 -

PCT/ 1 B2004/ 000926 25 Sone of the products bearing an

RC i c spacer reacted to | ower tenme res (EHT

906 HT§27%5 hd EHT 2218). EHT 5575 obtgai gedo <
fro [ing at ie'nNg0 usi ng phase t M N’
condintd Ons ( 3| Q/HIZO/CSZCGS) in pogqy. Jyield \(u)\/g
% and a majori @y of an elimnation product was

observed. 5 The N Boc- pi perazine derivatives (EHT 9358

and EHT 2580) can be deprotected - (Table 10) using a-

sol uti oReasfantHCl gas i n etdoaditohs at 50C to affRrd to viae  Cpdsnb
. . . .

m-respvndrng—m—per—azmo—conpoder(-EFﬁL—S’s&O—an'd—EFﬁ'——
0872). z 0 Y. y (r) NH24QCl- N |

Tl 'Ws '%‘—%ﬂde (r) H-EéA &Z'&l g%ﬁnbﬁ“u ons legIJéI\des ﬂ?;/ EHT 3980
c O Anhydrous HCl, Ethanol, 50C, 2h 50% EHT 0872 10

CF3 S Anhydrous HCI Et hanol 50C, 3h 63% iHT 8560
Taliehvicgroamyl ghlasige | es TFA EUPRANTdNof t he ™ NVNTT on 98%  EHT 5743
(EHT 3980, EHT 5743, EHT 0785, EHT 0566, EHK 8366,

EHT 3664 and EHT 4495) were prepared (Tabl eoll)

st afrhﬂeﬂﬂlaceﬁﬁ Sigishe frae, base 204, AT 8560 CtioB§, EHTO785
with various acyl or carbarTyI chl ori de, Lf‘resy

chloride and isocyanate in presence of tri et hyl am ne

in CHCI3 at 20 20C in good yields (71- 98@]\(1’Eble
191§opropylcarbamyl chloride TEA, CHCl3, 20°C, 15h

63% EHT 0566

0. .0

Mesyl chloride TEA, CHCIg, 20°C, 15h %LL/\\S/’\ 45% EHT 8366
0
tert-butyl isocyanate TEA, CHCl3, 20°C, 15h '1%_/U\N J< 71% EHT 3664
H
0
Methylcarbamyl chloride TEA, CHCl3, 20°C, 1i5h %)LN - 59%, ENT 4495
' H
Table 11

It should be understood that other ways of producing these compounds may be
designed by the skilled person, based on common general knowledge and
following guidance contained in this application.

As indicated above, a further object of this invention relates to a pharmaceutical
composition comprising at least one compound of formula (1), as defined above,
and a pharmaceutically acceptable vehicle or support.
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WD 2004/ 076445 PCT/ |1 B2004/ 000926 26 F3SC IN O F3C O S

OSOR ~5~1 NHN~51 N OO~ N-~J//I Reactant
wQ@andiovéans R Yield Cpds nb O Acetyl chl ori decTmE#004/000926

CHC13, 20C, 15h 90% EHT 3980 O Di et hyl car banyl

chloride TEA, CHC13, 20C, 15h,N 98% EHT 5743 . O

Tri met hyl acetyl chloride TEA, CHCI 3, 20C, 15h -lcl*

56% EHT 0785 O Diisopropylcarbamyl chloride TEA,

%&gmp%ggds ﬁﬁy Pg'sﬁiﬁg}(fééw%@%ﬁéuﬁéﬁ? flh% Ridifif sdikPand liquid

fornsy suah ead BB psGHE] AabAs;, gibhsalitiat, ¥sdp, fﬁﬁ;«peﬁsw@ powder
I\/bthé rbagy chloride TEA, CHC13, 20C 15h °~ kN1"
HIUNLBE e Table 11 5 It shoul d be under st ood

Thet chpssitiory SOfothIQr fh%'ﬁ!lcﬂg hﬁ?séoﬂﬁlfpcbﬂyéﬁ)léﬁi&‘alﬁﬁ acceptable

desi gned by the skilled person, ‘based on conmo
@me@ta|f|Iler&a\}wterdgamtarm(cmlemﬂsmplwgnt@u|b¢me¢e, stabmaerrseandrthe like.

husaﬁ cat| uASLn c%ted A | 1:e Fa o?’b‘?‘ilmlted to
yuerts hat, gy 8n§‘=‘é151 {SMPHHY 6‘8[5{ F %

&@ﬂbmﬁmtphﬁkmﬂf@fbélcnﬂnai‘,ulbﬁa&t I@B@s@omm&e‘) kaolin, mannitol,
formula (1), as defined above, and a %ar naceut i ca 'y

sashiep: chipades cdiycstardy. pawsissed suger 2ugafop 7Balenged release tablet-
ﬁﬂéxﬁﬁp&pﬁl W&%%Pcellulose (HPMC). The binders that may be used in the

compositions include. but are not limited to starch, gelatin and fillers such as
sucrose, glucose, dextrose and lactose.

Natural and synthetic gums that may be used in the compositions include but are
not limited to sodium alginate, ghatti gum, carboxymethyl cellulose, methyl
cellulose, polyvinyl pyrrolidone and veegum. Excipients that may be used in the
compositions include but are not limited to microcrystalline cellulose, calcium
sulfate, dicalcium phosphate, starch, magnesium stearate, lactose, and sucrose.

- Stabilizers that may be used include but are not limited to polysaccharides such
as acacia, agar, alginic acid, guar gum and tragacanth, amphoisics such as
gelatin and synthetic and semi-synihetic polymers such as carbomer resins,
cellulose ethers and carboxymethyl chitin.

Solvents that may be used include but are not limited to Ringers solution, water,
distilled water, dimethyl sulfoxide to 50% in water, propylene glycol (neat or in
water), phosphate buffered saline, balanced ‘salt solution, glycol and other
conventional fluids.

The dosages and dosage regimen in which the compounds of formula (l) are
administered will vary according to the dosage form, mode of administration, the
condition being treated and particulars of the patient being treated. Accordingly,
optimal therapeutic concentrations will be best determined at the time and place
through routine experimentation. |
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27 The conpounds may be fornulated in various forns,

including solid and liquid forns, such as capsul es,
woabl4mretssgel , sol ution, syrup, suspension, poRAEAB2004/000926

aer osol , oitnent etc. The conpositions of this

i nvention may contaln physi obpgi cal |y acceptable 5

diluents, fillers, |ubricants, ex0|p|ents sol vent s,

bi nder s, stablllzers and the like. "Diluents that nay

be used in the conpositions i ncl ude but are not

limted to dicalcium phosphate, cal cium sul phate,

Thﬂ:tomppunéd; botarding toaheiimventianrdanodlso bemﬁedrenterally Orally, the

ST Ao AR e o e
“gRYCB00 T8 Béf‘%ﬂ/spépﬁp BRIy WeRsht! TH fediired dose can be

conpositions I ncldde b are not limted to starch
aﬂmumstar@im drid oremore portions. Feuoral semigistretien, suitable forms are,

REFxEP 4P RE BbBn U 0 Fips0y RGBS, SHBsJpensions,
emDisicis, tcsoﬁmdjn@m pbaidess e,anghagﬁanqun a:a psrspraEt hlethod  of
cel | ul ose, nethy | 715 cel | ul ose; pol y

*ﬂm""'ﬂ“ai'@ﬁecwtﬁé@wﬁg Exeyiigble: farm ﬁ-antaimpg Heornskang #o about
n@%@é}#ﬁ,& s%%tan@ | ude but are not limted to
Crocrys I i

I'ne ce I ul ose, calcium sulfate,
d| cal ci um phosphate, starch, nagnesium stearate,
. _i_act ose, and sucrpse. . St ab| ljzers that ma

ed
e POmPOHTHS 2PETHR o BBV Ro AN, A5 D mRE St parenterally
iS tRS a6HA: oﬁ%ﬁ‘ﬂﬂlﬁsng'&ﬁ@rﬂlor&U%r GRvMdus, subcutaneous or

tragacant h otsics such as 20 gelatin an
Jisyratruscular mdus@ms apyinjebtions Ipdh@inm@ $he soapotiadd @sseording to
cel | ul ose, et

tésﬁbﬂé’ntm fie S EnC bR RRR BRI RS Bonyf Th i oot mo per
ML P be@Y Weidht; a Prdferred rﬂélﬁbd |df %@nﬂﬁf@ﬁ*@tlorﬁi coB&iB of using

suI oxide to 50% 1 n water, propylene ? ycol (neat or
- §qiutigns @at%@penﬁﬁagmM@nm ﬁép@aﬂr@aiei )héfOnbaQ @homg to 1 mg of

%cﬁ'v% ls'tgﬂc% eghlycol and other conventional fl uids.
e ‘dos

ages O0sage reginen in which the conpounds
of formula (1) are adn1n|stered will vary accordlng
to the dosage form m ni stration,

e of
Hlom grenRsKng 8&5@@@%@%@1% URGTE ] h@ra@mm"fz}ﬁf@%m the ey
bei i reated t C, .
B0 APl SO et e
ipjertiens t nr hat) base uhie menepqundsnaenadingrio the invention are generally
administered at the rate of about 10 pg to 10 mg per day per kg of body weight; a
preferred method of administration consists of using solutions, suspensions or

gel containing approximately from 0.01 mg to 1 mg of active substance per ml.

The compounds of formula (I) can be used in a substantially similar manner to
other known anti-tumor agents for treatihg (both chemopreventi\)ely and
therapeutically) various tumors or to other known agents for treating ocular
diseases and especially anti-retinopathic or anti-arthritis agents. For the
compounds of this invention, the dose to be administered, whether a single dose,
multiple dose, or a daily dose, will of course vary with the particular compound
employed because of the varying potency of the compound, the chosen route of
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WO 2004/ 076445 PCT/ |1 B2004/ 000926 28 The conpounds
according to the invention can also be used enterally.

warealdoge44s he conpounds accordi ng to the i nvenPComBAN€000926

suitable adm nistered at the rate of 10 pg to 300 ngy
per day per kg of body weight,, The required dose can
be 5 adm nistered in one or rmre portions. For oral
adm nistration, suitable fornms are, for exanple,

é‘tﬁﬁﬁigtr%ﬁont i &Eé of 958 reé?ﬁéﬂts e ’t)g&‘l bt alsegéé‘g@é\;\%gzer and in such

Syrups, suspensions,
s oase theen types of wmrefaehhnﬁsl, wjla@dlseasesadnd réspeclly oatinopathies,

i S SRl o
eHthie H%ea}sﬁ&t ﬁ@é%lb&‘@i Wbuﬁ’éﬁ@e?@néﬂdﬁoﬂ' QL}] 2 ) and the

parenterall formof solutio or susp
rfadure olftﬂwevaa’(mmi;'s cenditionahbe dosage to beradmninisiérad is not subject to

e fprieobut R ol b B, R o gl T SHFalgnt on 2

rﬂblaﬁ* ftﬁsisabfethﬁ pﬁaﬁﬁécdl@guea b@tl\ﬂé)fl’@ﬁ fofh prodteyd B®im kddosage
body wei ght referred net hod of adm nistration

fcfmgiayoe Lmommew@e |IQtFB@ﬁ§ecﬂftbﬁsﬁ§§M§|Q§h§ te @ehigvaiitggdesired

SRREEER BRI Varld PRyRioRicl crfects TAnCbnedlGbist Sigd i the art of

dancentiteatment oflss dotter atiiedi int theeatt ifor bbelasyiseadBs, diabetes or
the formof sol uti ons or suspensions for |ntraV|treous

thritis; irsabpent; il bg @ble (tp oAgceriain,: Mithouh dinduen gxperimentation,
é;:gimgl L e?t%g&éHléj'f tHeP ebfB&; Mé&ﬁ@ﬁ.%at%rﬁ ogqurcw@bunds of this

at t rate o
pragemicinvegtion, [sudh aeibyhtrefearingrief e emarirfm publlsh‘ed studies on
adm ni stration consists ft usi ng‘aﬁol utions

SoriQui 109&@"@0@9 WG NIRRT Y9 oFRg Sl anti-

r’éﬂnéﬁ‘atﬂud’@“ éﬁtl-éﬁﬁhﬁ@p@;b@%e%nce per nl. 25 The
conmpounds of fornul a can be used in a

substantially simlar rranner to other known

AP PLARATRL ebi. e Bhedhe ARl FPRBET affl ror the

thgtiicht foira Wdissidengssuviatad with shavedabiedll gsokferationy comprising
anti-retinopathic or anti-arthritis agents. For the 30

adfTipdRiRIRD &9 & ReteniipentschAl SUAR terpdmENk apesffective amount of at
1BIS HSLENBundBRLBRE R icH I A) 99%R=cribed above.

Preferred compounds for use according to the invention include any sub-group
as defined above, and, as specific examples, the following compounds:

2-(Tetrahydro-pyran-2—yloxymethy|)-5-[5-(7-’triﬂuoromethyl-quinoIin-4—onxy)-
pentyloxy]-pyran-4-one (EHT 3788)
5-[5-(6-Fluoro-2-methyl-quinolin-4-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2-
yloxymethyl)-4H-pyran-4-one (EHT 1593)
5-[5-(6-Fluoro-2-trifluoromethyl-quinolin-4-yloxy)-pentyloxy]-2-(tetrahydro-pyran-
2-yloxymethyl)-4H-pyran-4-one (EHT 1074)
5-[5-(7-Propyl-quinolin-8-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2-yloxymethyl)-
4H-pyran-4-one (EHT 5810)
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mul ti ple dose, or a daily dose, will of course vary

wWith the particular conpound enployed because of the
woanosiogapot ency of the conpound, the chosen r8araBmN4/000926

WO 2004/ 076445 PCT/IBZOO4/000926 29 adm ni strati on,

the size of the recipient, ﬁ%type of di-sease

(cancer, and in such a case the type of: tunor,

arthrltls ocul ar-di seases and especial ly

<SR BRIt 2oy
ﬁé@gm étonee(Ed-nI'EGﬁG@)s Age- Rel at ed l\/acul ar
SER e P ey By et Lo Briiny SBSn-4V1sdrany)-

ﬁéﬂ?yléﬁﬂ 49 yﬁa{ura,{ee(mpgg%) but it will usually be an

ecti've anmount, or-the equivalent on a nolar basis

b{TQthﬁlﬁ@tpmmﬂfy@wmﬁw&&Wé-ﬂ”lﬂg@roﬂmthquwmb@é-ylsulfanyl)-

f f j th t abol i |
r8¥?fl§‘4€-§§%‘?§4w§;‘%ﬁﬁ@e3§°?ts desired oo

{TRstras el FeiH-2 3k ypiothy I 508-Falriflabiopséthyl-diiinolin-4-yIsulfanyl)-

oncol o |st Skl Iled in the art of 10 cancer treat nent

haxyloxybdtopyrasid-pne dEHT 37d)art f or ocul ar - di seases,
SRSy, TS Brdh BRIl yena ol Ay
wrandCMes hil«tnochlwdefs‘aﬁc(ﬁw'lmmr) n| stration of the
ERBRP ety Rl upiemptinnmolite vaiBendhe ttyioxy1-4r
Mgfﬁqugﬁé(épwwog? have anti-tunor, anti-angiogenic
i -

and especr al | 15 retlnopathic or anti-arthritis
bh/tqtb@xymethomet’rwi A 5+(@-triflaromethypauinolin-Ae/isufanyhipentyloxy]-

nti Qn. I& a method for the treatnent of a
zgl'l? a%?o@ifééégk th abnormal cell proliferation,
ZT- O rofriciigyl- Si[BJIfTD!rﬁIU@fdrﬁ@thypq@ln@ﬁiﬁiﬁ-%éulféhyﬂ)e;%htylbxy]% pyran-
treatnment an effective anount of at 20 |east one

tonpBhd t94%eneral formula (1) as described above.
iRV,

e T e S
m}ﬁylof(y]eéllqld-)?rmi ésondQEHTGBBB)M ng conpounds: 25
2-(Tetra ro 7-1 r oro
FMAre %'FWT@TM"H@%%3§§7'1r'g W]q%ﬁélﬁhg 4’1%@“@’ m?Wy]'
m%@r}?n-!ﬁ- ht QEHE?%%?% | - qui nol i n-4-yl oxy) - pentyl oxy] -2
5- (ﬁéf{ﬁmmromwmqumoIwébezlme)pqntylemy)-Mmeme(olnw {EHpyran-4-
159@ 881

- 'ng él m)r 0-2-trifluoromethyl -quinolin-4-yloxy)-pen
By3-oRyTriffudrogietdMydirndliny4-githio)pentyloxy)-2-((piperidin-1-yl)methyl)-4 H-
pyran-4-one (EHT 9317)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-(thiomorpholino-methyl)-
4H-pyran-4-one (EHT 5430)
2-((Diethylamino)methyl)-5-(5-(7-(trifluoromethyl)quinolhin-4-ylthio)pehtyloxy)-4H— ,
pyran-4-one (EHT 7370)
5-(6-(Quinazolin-4-yloxy)pentyloxy)-2-(morpholinomethyl)-4H-pyran-4-one (EHT
3726)
5-(5-(Quinazolin-4-yloxy)pentyloxy)-2-((4-methylpiperazin-1-yl)methyl)-4H-pyran-
4-one (EHT 4063) | N
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30 2-yl oxynet hyl)-4H pyran-4-one (EHT 1074)

5-[5-(7-Propyl - qui nol i n-8-yl oxy) - pentyl oxy] - 2- (tetrahy
wdnre4pyésan- 2- yl oxymet hyl ) - 4H pyran- 4- one ( EHTPE8182001MD0926

2004/ 076445 PCT/ 1 B2004/ 000926 30 '

5-[5- (Benzo[ b] t hi ophen-7-yl ox‘,y1) - pentyl oxy] - 2- (tetrahyd

ro- pyran-2-yl oxynet hyl)- 4H pyran-4-one (EHT 6060)

2- (Tet rahyd -

- Q- o=k B-( 7=t i l1--gLUi nol
R ol B A el S SRR 06
tgfluorotmetﬂyl-quinoline—3-c§rb<?xylic acitdhetlhyl esstc[er (EI-;T t89'3f5)

- ahydro- pyran-2-yl o =5-[4-(7-trifluoro
¥ -25a{maﬁéﬁm-ﬁ:ﬁgwﬁeﬁmtvéwf‘-ﬁ?mﬁbmﬁ né%thxlﬁ-ﬂﬁ-ewen- -one
(EFfTs474p) 2- (Tetrahyd _ _
ro-pyran-2-yloxymethyl)-5-[6-(7-trifluoronethyl -quinol
5-(6-f8-yTflidramethyl)quinofinedeyloxy)pepgylaxy)L2-((demetiyipiperazin-1-
3515&%9}1"341"%[3["5410?‘% (FHT 28R €ket hy! - qui nol i n-4-yl sul fan
%Eém@g%%&g%@#quirQ)l|ﬁ¥4—9ﬁbx§})¢émlbﬁ(ﬂf219’ﬂbﬂ)’Hdﬁﬁoﬁ‘@lﬁyl)—4H—
pysap-feons | (EHT 4687)- t ri f 1 uor onet hyl - qui nol i n- 4-yl sul f an
SR BBy Ae Ve eyl Thermpplingmettar-4++
pyrdnyd-sné {(BRYI341d¢nt yl oxy] - 4H pyran-4-one (EHT 2168)

15

2{hl-6F dfnarametmyjasinofingd-yioxyendderpr2-((drmethyirineagzing1-
- - 4- EHT 1494

Y RE et Erpoere) 4 one | )

5-(5-(@ Tigiflyordmiethyl )quinaliht4+gloaypemgyloxy)i- 2 (horphblinbsetiyd)a4 H-

1) - t - - 4- EHT 7365
%’%ﬂ?‘%ﬁﬁ?ﬁﬂi&% tﬁzlr ag [ 5??$-t(ri fl uor o?net hyl - qui nol i

L i 1 - = - -7~
BN R poRert Y IS Gyt 5500 HETIon) 7
trifleeromethylk-quinoljnsedtoprimyjic acid ¢thyl ester (EHT 8791)

AT BT RNhyroB B M rte e Sy peamg -
tggﬁét@thylquannd-ﬁr@PMy]ic 4ldid e whestér GERIT(Z2r95)9317)
B Triffveremashdipsingslinyduithisdinatdpherylymstms)-éxy) -
@drbRbATRABRN AP TR Y lohe (EHT 2218)
5-((2-((7-(Trifluoromethyl)quinolin-4-ylthio)methyl)phenyl)methoxy)-2-
(morpholinomethyl)-4H-pyran-4-one (EHT 2069)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-((4-acetylpiperazin-1-
yh)methyl)-4H-pyran-4-one (EHT 3980)

A-((5~(5~( 7~(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-4-oxo-4H-pyran-2-
yl)methyl)-N,N-diethylpiperazine-1-carboxamide (EHT 5743)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-((4-(pivaloyl)piperazin-1-
yl)methyl)-4H-pyran-4-one (EHT 0785)
4-((5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-4-oxo-4H-pyran-2-
yl)methyl)-N, N-di-isopropylpiperazine-1-carboxamide (EHT 0566)
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio )pentyloxy)-2-((4-
methylsulfonylpiperazin-1-yl)methyl)-4H-pyran-4-one (EHT 8366) -
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4H pyr an-4-one (EHT 5430)

2-( (D ethyl am no) net hyl )-5-(5-(7-(trifluoronethyl)quin
wolkbw/dequs t hi 0) pent yl oxy) - 4H pyran- 4- one ( EHTPZB/I8004/000926

5- (5- (Qui nazol i n-4-yl oxy) pent yl oxy) - 2- (nor phol i nonet hy

)-4H pyran-4-one (EHT 30 3726)

- 5-(5-(Quinazolin-4-yl oxy) pent yl oxy) - 2- ((4 methyl pi pera

zin-1-yl) et hyl)-4H pyran- 4-one (EHT 4063) WD

SRR Rt e Seiicloentyloxy)-4-oxo4ttpyran-2;

yﬂ)]hgllhqb)w-tér{-butylrblbgmzugu;ﬂJg)ﬁkb@(anmdel(EéLMW)boxyl ic |

§?{55£5?@]¢ﬁlﬁ@§§trqerﬁeﬁw5” WO ARSI PN AR WER2,
rHEﬂ»?gl e fgu g@?aﬁﬁnsﬂecarbgkgmﬁi%l@w 4495)

onet hyl ) qui nol i n-4-yl oxy) pent yl oxy

2
5{6-{Motnhofinphethy -4 roxp-4/1Dynan- ﬁwquwWﬂmr%Mrmnethyﬁqmnolin-

%‘Y%B‘)'J’(‘@"EW‘?? K%UT&P@FP&_W ) qui nol i n- 4-yl oxy) pentyl oxy) -2
542%2-?7 ([}WH@!MI)C{U&OIW4—9I’dh|6)étﬁ§x3()5ﬂ56x‘9§-57(}n0rphollnozmethyl)

uor onet hyl ) qui nol I n- 4-yl oxy) pent yl oxy)
4f(l1nyr§m6ronﬁ>@ﬂ% BYInH 10 pyran- 4- one (EHT 3411)

: %- 7%nﬁchrbH§m%q%I %{ gwﬁéﬁ] d 'ﬁ‘fléﬁ%_ é,;cr \ %L W% »m

@)@5694 -one dihydrochloride (EHT 1864)

- S{bipraiiesmebnin kA meiphemaBs R Es

hibpbfind felehmA-phiaes 2 tikyeoBRIoRUX EArTogga A+ Py an

: lten]—BUilybMeﬁ(ﬁ{(ﬁ;(V-(trdlumMmeﬁ\quuuobltn*lywtmoMnbyl@w)%-oxo-4H—pyran-

8791 4-1,5- -1
S hiedras- e s (ENT ey Pe a2 2.
fee?t%wg rE Errrmtz hng(&w (PehRfoqrfAPNdJpaftybx9)-B¥dxo-4H-pyran-2-

wiethy prpe(azmeﬂmrbméylagﬂ (F4iN A88Ph- 4- yI t hi 0) net hyl ) ph
%—E{rﬁ E&@;&X%&hﬁ%dﬁ@h@ ?/Ith%%%%{/%k}) 7d 'T40 Me%lé‘ ngbezm 1-
Arhéty(}4H-pYrari-Homectmiby dnoichipvide  EHT 9241 ) hi o) met hyl ) ph
g—?&(%—?‘?‘#if?&?é%%e%ﬁyi)quinolin-4-ylthio)pentyloxy)—Z—((piperazin-‘i -yl)methyl)-
4H-pyran-4-one trinydrochloride (EHT 8560)
5-(5-(7-Chloroquinolin-4-yloxy)pentyloxy)-2-((piperazin-1i-yl)methyl)-4H-pyran-4-
one (EHT 0872)
5-(2-(7~(Trifluoromethyl)quinolin-4-ylthio)ethoxy)-2-((tetrahydro-2H-pyran-2-
yloxy)methyl)-4H-pyran-4-one (EHT 5575)
5-(8-(7~(Trifluoromethyl)quinolin-4-yithio)octyloxy)-2-((tetrahydro-2H-pyran-2-
yloxy)methyl)-4H-pyran-4-one (EHT 1006)
5-(7-(7-(Trif|uoromethyl)quinoIin-4-ylthio)heptyloxy)72-((tetrahydr6-2H-pyran-2-_
yloxy)methyl)-4H-pyran-4-one (EHT 8883)
5-(2-(7-(Trifluoromethyl)quinolin-4-yloxy)ethoxy)-2-(morpholinomethyl)-4H-pyran- -
4-one (EHT 6892).
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(ror phol i nonet hyl ) - 4H pyr an- 4-one ( EHT 9069)

5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyl oxy) -
wa-20(h7east yl pi perazi n-1- yl) et hyl) - 4H pyr an- 2€0mB2004/000926

(EHT 3980) 25

4-((5-(5-(7-(Trifluoronethyl )g(#i nol i n-4-yl t hi o) pentyl o

Xy) - 4- 0x0- 4H-pyran 2- yl)methyl)-N N-di ethyl p i

pera2| ne- -carboxa md e (EHT 5743)

{n?qér Otgjgé 5f| t,’l&%’ lﬂvgrﬁtig! pr?ot q;%e) 6r)rre atdrhéffge h@%@?gﬁi %t)rllgast one

¢Cﬁh50@7C35i fdl'ﬂ(L(laro(lo 516((79f(n§dl dbover fomdhé préparation of pharmaceutical
Shmnetifin ) P, RealBRBuies 3 i 18egse resshoted ik gnomal cel

relfEraRitA di ted with lated
L A s R e Yo A T 8

2- ((4-

e L R

iAvéntior( ard guitablé foruesatingt & wajigty ofodiseagesyint divadiggrdfydomditions.

XY) - 4- 0X0 - . s . :
‘}‘Wf‘ﬁmﬁ?éﬁmb et W?ﬂtkﬁ@r Gludes beththerapaulie %ﬂkWOPhY'aCtIC
onfs Aeapingl, (e SoARY, may, e uspd 7 ey sary sfages of
daygeas&a 000- Befops r eardy2-onset, or after S|gn|f|cant progreSSIon including

%lt%a'?zt %/ | '}he ter TR Wea?mg% ”aZI“{}eatl Ing ’aéebs?é(naa es th {)artlcular a |)educt|on
ot Gurderirah hy | patien® X Sudtt % aaReductiofX i) cBH (profliferatidrt! rate, a

or onet hyl ) qui nol'i n- 4-y| ) pent anam _de

@etho@gn(ofnbseasedwplﬂ’ﬁéatw gelisi ﬁaunlwbaww Qfﬁh@)fzemm ef vessel

(Béih?@%e]/ ﬁ%‘%’%ﬁu o% o%grgﬁa%dq%% é{%%ﬁt &p@(g%’% "oXY laying of

mn(dmfrpgmssraxweéIwéll)aé@&oﬂr@;lmrtamoﬁsupgressnon
di hydr ochi ori de (EHT 1864)
5-((3-((7-(Trifluoronethyl)quinolin-4-ylthio)nmethyl)ph

'I(?}‘bibél@éffﬁm&; -oF-diddEeR i doRRiEd Miih) aiﬂrﬁ‘brﬁiéﬂ et préliferation and/or
hydrochi ori de (EHT 0434) tert-Butyl

vith (@rggul@i,ect engiogeoesigeingludeggancers, restenosis, arthritis, diabetes,

S SR BB B s T gomeonc

m tmButivh are particularly suited for the ireatment of cancers, such as solid
((5-(5-(7-ch|] oroquinolin-4-yl oxy) pent%ony - 4- 0x0- 4H

‘W?%fﬁ & ly§PhRist 9T SEesTicHRRamRias ey e REOsieiercamess) ovarian
Garicay( fabiioatl LHAREIINY LA broad Yhrideh Ol Esh et Head and

pi perazin
neck cancer, colon cancer, bladder cancer, non-Hodgkin ‘s lymphoma cancer,

leukemia (acute lymphoblastic leukemia, chronic myeloid leukemia, acute
myeloid leukemia) and melanoma.

The compounds may be administered according to various routes, typically by
oral route or by injection, such as local or systemic injection(s). Intratumoral
injections are preferred for treating existing cancers. However, other
administration routes may be used as well, such as intramuscular, intravenous,
intradermic, subcutaneous, etc. Furthermore, repeated injections may be
performed, if needed, although it is believed that limited number of injections will
be needed in view of the efficacy of the compounds.
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yl)met hyl ) -4H pyran-4-one trihydrochl oride (EHT 9241)

5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyl oxy) -
wa-20(preasazi n-1 -yl )met hyl ) 20 4H pyran- 4- one PCT/IB2004/000926

trihydrochloride (EHT 8560)

5-(5-(7- Chl oroqui nol i n-4-yl oxy,) pent yl oxy) - 2- ((pi per azi

n-1 -yl)nmethyl)-4H pyran-4- one (EHT 0872)

5-(2-(7-(Trifluoronethyl)quinolin-4-ylthi o)ethoxy) 2- (

(tetrahyd ro-2H pyran-2- yloxy)nethyl)-4H pyran-4-one

(EHT 5575) 25

A-fuRthér -dbjedtt blidhisnirivbptiom s n@| compositiornifoy oedybmgyt)arﬂ:er cell

Fi"éﬁ#%{g%g }9%‘% ('%Elis Enag:]ﬁnfz? ﬁﬁ’@ﬁ‘ﬁ“ﬁymﬂy‘aﬁzqévéory RO RS ount of
y| oX &gm”bhﬁaﬂlpégbeﬁn&(él%\f@hyd ro-2H pyran- 2-

nmet h pyran-4-one (EHT 8883)
5-(2- (7 (Trlfluororrethyl)qU| nol i n- 4-yl oxy) et hoxy) - 2- (m

t - 6892) . .
Aier a8 Fihis BveBiD Boa 28mbsshian BF freafing hpetfsiage cancers
B)hhénilrﬂyl%ﬁhg% a Subfeet Hﬁﬁe@é olrsuehf tesdtinent APEfiéctve @hount of
["east one ound of formula (1) as defined above

gasnpQUnS! @frf@lm (Ibas defipechabeiseut i cal  conposition for
the treatment of a disease associated wth abnor nal
cell proliferation and of a di sease associated wth

Afugige ehject eMpivpeeatons is & deysusitoroforttheitingcan kbye-disease by
proliferation inhibitory activi t% the co

adm@stermrw.mu&m J0i oegsl of rsyich freaimeny nﬁ?q%lv? gpount of
;Z(ﬁ?rﬁ)sofﬁ’)rﬁ\u §§ Meﬁﬁed:lg%él ons. In this regard,

at ment eatl ng udes both therapeutic
and prophylactic treatments. Accordingly, the

AT EBREE Supet el G dhvatyiofist e Somngh dpgrqHtign prnrits by

ﬁ@ﬁﬁs@éﬁﬁ@ﬁn 3 Rt NA nd® 38 lakhStrediGeiCa effective amount of
treatne or "treating" designates in particular a

carapeundef fopmulehd) as datined abeveyat i ent, such as a
reduction in cell proliferation rate, a destruction
of diseased proliferative cells, an inhibition of the

A qunmér objest ofvss Rlvention ¥etrelsé oke SSrmpeding as defined above for
reduction of tumor mass or tunor sjize, a del aying

of
ths rrgRBratiopr dg? mrmﬁce@mh@pmp@@ﬁ@ﬂcf@ﬁﬁne@islag tmﬁ@@wvc cancers
SHBPF&RRIMY cancer cell proliferation.

A further object of this invention is the use of a compound as defined above for
the preparation of a pharmaceutical composition for treating an ocular-disease,
especially retinopathies (including diabetic retinopathies, retinal degenerative
diseases and Age-Related Macular Degeneration (ARMD)).

A further object of this invention is the use of a compound as defined above for
the preparation of a pharmaceutical composition for treating arthritis.

Further aspects and advantages of this invention will be disclosed in the
following examples, which should be regarded as illustrative and not limiting the
scope of this application.
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Typi cal exanpl es of di seases associated with abnormal
cell proliferation and/or wth unregul ated

wang4ogenssi s i ncl ude cancers, restenosi s, artRCTABEY4/000926

di abetes, ocul ar-di seases and espeC|aIIy

reti nopathies, for instance. ?e conpounds of 20 this.
invention are particularly suited.for the treatnent of
cancers, such as solid tunors or |ynphoid tunors.
Specific exanpl es include prostate cancer, ovarian
cancer, pancreas cancer, lung cancer, breast cancer,

LEGEND IOcTHE TABLESWANDEIGUREScer, col on cancer,
bl adder cancer, non-Hodgkin s | ynphoma cancer, -
| eukem a (acute | ynphobl astic |eukem a, chronic

|e°‘|§ b?q%g@e"ﬂ’ vféﬁ)‘ﬁé@ gégagg(ﬁa'gl‘% il SH& S5 aa@eccorgf 10% Fetal

anona conpoun ni stere
Bovaeunnrami 8% Dm@om HMEQ1, HCAN 160 MRAMBER31, MCF7 and

WS el nmed 3 PR TR 102e M Here predd BT b et Diatps in growth
IRSHRIM %n@aﬂﬁi‘h@r ?tO"/J‘kPW erth ohh W‘th%gt b0 SédriienBBtions of test
routes may be used as wel |, such as-intranuscul ar,

¢ampeundse Gell culivreserafer everydudayswilh the appropriate media. Cell

VIRRIOGWEY SetdiRR) °bn' Jaf e, e REre andiie L icBhs were
daiglatadonfomy | dosebrespensed curves evsing tGvapaPadcariisrafl Results
t he compounds. WD 2004/ 076445 PCT/IBZOO4/ 000926 34 A

JUIRREZES ) the: tablestarednean dneF Wrpfilstos H}Sﬁ@@@ﬁ@%ﬂxwments
reduci ng cancer cell proliferation by adm nistering

in a subject having cancer an effective anmount of

Tabipotdd 6eday ceftuviability assalef(Mid] imbthes.préséntereth@5% Fetal

EaVES: serwncan o Blps Y duPTaPTa MOA-uBE AL B ike. 75
TFeR 95 1@@%@"% Wé%@de@ﬁn%é—%‘l'ﬂéte@ﬂﬁ%v@rﬁ medlum contammg

compound of formula (1) as defined above. 10 Af
HHpeEBSHf withi er iwit i variqus goooemieationsonf fiest tQO@a@ourgis Cell

G ierp SRR YR 5 YRR i S rilinfriE hBfla, il Wity was
daterined(dn day GdetaWW@r@bﬁd?zed\ahdﬂCBeé vt esdlcuhtetifrdin dose-
invention is a coaosmlon or treating arthritis b

resPamss AUBSS Y5180 iGraghEal) Rismi Resuliy semragidzed in the fables are
MESALSEM &N /I 5 SiddpthaRiPY M erfhents.

Table 14: 3-day cell viability assay (MTT) in the presence of 10% Fetal
Bovine Serum and 1% DMSQO, in DLD1, HCT116, MDA-MB-231, MCF7 and
HelLa cells. 7.5 10° to 1.5 10* cells were seeded in 48-well plates in growth
medium containing 10% FBS, with or without various concentrations of test
compounds. Data were analyzed and 1C50s were calculated from dose-reponse
curves using GraphPad Prism. Results sUmmarized in tha tables are mean *
SEM of 1 to 7 independent experiments.

Table 15: 16-hour cell viability assay (MTT) in the presence of 10% Fetal
Bovine Serum and 1% DMSO, in HCT116, MDA-MB-231, NIH3T3, HepGZ and
primary hepatocytes. 5 10* to 10 10* cells were seeded in 48-we|| plates in
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compound of forrmula (1) as defined above. A further

object of this invention is the use of a conpound as
wdebaisrneciaabove for the preparation of a phar nRCemBi004000926

conposition for treating netastatic cancers 20 or for

reduci ng cancer cell proliferﬁiion. A further object.

of this invention is the use of a conpound as defi ned

above for the preparation of a pharnaceutica

@Wﬂ?%ﬂiiﬂ& EBﬁtaHiﬁ@WO% Iﬁsﬁ?ﬁh'ﬂ\ %r'ﬂigﬁgﬁéﬁrigus concentrations of

pecially retinopathies udi ng di
test icooypmindss Datatweral adalyzecratd We502 svatesealsdatahfrom dose-

Age- Rel at ed Magcul ti MD)). A furth
(GHPBEE GHVen Han, Cathionn Fuieh et R Pldimdsizethaestables are
8B RESERPON 1S QinddehdBREEREEHMOMsOf a phar maceut i cal

conposition for treating arthritis. 30 Further aspects
and advantages of this invention will be disclosed in

Fidfie PLot & SORIROTTds EReER N BchB &i88kERT0AS Quiescent
SNsi TES icels WP AL8HE T6r4 30 rialitd SARAN U8 2foncehtrations of the
LEGEND TO THE TABLES AND FI GURES Tabl e 12: 6-day ce

| .
GrEBRNAS, and wiege (N SUBRItieddo aeEatiecehask B0V Fiknculation in a

TRAE ot Thaboz 1,8 els! Weld Gibsediehty fixgd, pormegbilized and
Iébgl_edelwnh v%lm!dcﬁadg'ﬂ/{ﬂ';g.;ﬂ)meﬂﬁl Zﬁ]Oa_tomﬂsi wegs omdmted under a
medi um cont ai ni ng 109 ,. WMLt h or t hout var| ous

RS e BegferbatPas i ARl HiSblaWnb IR PRI ang ruffles was

defufegry 3 days with the appropriate nedia. Cell
Vi a%l ity was determ ned on day 6. Data were anal yzed
and 1 C50s were 10 cal cul ated from dose-response curves

in ] Pad _Pris esylts su rized 4 n, t.he _
HaPe 2L IRPT e e Fest opimepHiBERcrfieh - (b End 3- (8) day
SEBEHEARN Gells Wakd @edded tn d@yweR!dlaték dRi drbluh #8&dYm containing
i&}'T in the presence of 0.5% Fetal Bovine Serum and

0

DFBSE, With  plCwitl Ui nvanigusa concenitatians of j iest comppurgls. Cell

Hoe? vita: 18, EEnvae WG ERSSHbrPoRs el iRy Vibily wes

&@tle'rmlmdamn dayéf Bgdri GJrBatafwéreSanalyzmbh anll\di$C5(§SeWere calculated from
ultures were fed every 3 days wth_the appropriate

~EEPORSE| C‘-W%%M@%G‘ﬁ%%&%@ﬁﬁ?-r@%ﬁ%ﬁ%g’ﬁgﬁ ”—’[%QM of 108
i%éﬁeﬁé@ﬁt@@%riﬁ'@\té.%os were cal cul ated from dose-

Figure 3: Anchorage-independent growth assay in soft agar. 510% cells
were seeded in 24-well plates in 0.3% agar-containing medium supplemented
with the designated amount of compounds. After 7 days of incubation at 37°C,
pictures of each well were taken and analyzed using the ImagedJ image analysis
software. In particular, clone size and number were calculated. The data were
analyzed using GraphPad Prism, and IC50 was calculated. Results displayed on
the graph are mean + SEM of 1 to 3 experiments. (A) Typical dose-response
curves obtained for clone size and number. (B) Bar graph displaying the IC50s
calculated for each compound.
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response curves using G aphPad Prism Results
sunmari zed in the tables are 20 nean SEMof 1 to 2

wondapesdent experi nents. Tabl e 14: 3-day cel | PCT/IB2004/000926

viability assay (MIT) in the presence of 10% Fet al
Bovi ne Serum and 1% DMBO, in g)}_DI, HCT116, NDA- MB-231,
MCF7 and HelLa cells. 7.5 103 to 1.5 104 cells were
seeded in 48-well plates in gromh 25 nmedi um

, o

Fidird 4 o6 Bssalie. WOVl ALAIKE 25087 In REF colls. 7.6 10°
eells wekeOplatert encstversipsetB houm befoee tiepexperiment. v'Ehae cells were
RS ET B Mo 5o i Embese i uing 2
gi ?Qﬁ@ e T?\é 8§94 eSe@véé%I i oAy hdilin 'Wer%hﬁut under a

esence of 10% I ne Serum and 1% DMS
I}Heirmmetated)mmsaene chupietidto aejsieR earderapriVioviey were analyzed as

hepat ocyit es 04 to 0 eII were seeded .in

SRR Ratsdiel Shdhelibato Aiv Sel PR3 366 SliaBee couered by
HcOoBblls MRS U featka 'Bd?g?rla%%':r%ﬁre%rﬁﬁh@r méafnh‘PUSEM of 2 to 4
vari ous concentrati ons t est conpounds Dat a wer

exparimentsaltl) IBmoenwehamber duigsatian @ssay dasblME@bothBﬁ and
@lgt{)/s‘r’ RiB-481 s 3%""’%?/]7';? @mt > S‘n‘éédfs g@ﬁtuhzc%ﬁiuké‘ mid¥fum with

es are nean
exwithoueFBS .. arfd With Wifferént Somppund connmmtﬂmaeh\ieeetse@ded in the

s aﬁéb@ﬂa@éﬁ K g&%&égﬁcﬁ}gmﬁ%ﬁiﬂs %‘he ablhty of the cells
g{rtﬁéﬁtﬁg flfté‘rew ‘ﬁ?%gg&fj% Waﬁ@éﬁc 8€Presence of FBS in

o osnotic S |ncu atfonin a

: ﬂmdowm" Boyten chambepIARROI 6 ﬁeUt$|nmbatlcsu tibe quediuinywas removed

o e it A B g A A ot e
\%§iﬁé§ SRiPEHBYY ahbqllﬁﬁé&%ﬁfcégﬁa@freﬁ@hh S ﬂuér@%éé‘hdf& plate reader.
| anel I i podia and ruffles was evaluated. Figure 2:

MUDTeS0S66S Yajuss Weer n@ﬂﬁ%'&ﬁdd%g%ﬂﬂeﬁheﬁluql'ﬁ?c% abtajreg for the

S0PV PRt Bl 8o 5 b paencion

gxpdrimaéntgar i ous concentrations of test conpounds. Cell
cultures were fed every 3 days with the appropriate
media. Cell viability was

Figure 5: Tubulogenssis assay (number of junciions). 2 10* Cells were
plated on Matrigel-coated wells as described in the material and methods.
Pictures of each well were taken after a 7-hours incubation. The “number of
junctions” parameter was quantitated using the AngioSys software and data
were analyzed using GraphPad Prism for IT50 calculation. Values represent the
mean * SEM of 2 {o 30 independent experiments.

Figure 6: In vivo zebrafish angiogenesis assay. 20 Hours post fertilization
(hpf) embryos were incubated with compounds and 1% DMSO for 28 hours.
Vessels were stained with NBT/BCIP and morphometric analyses were done
using the Adobe Photoshop .software. For each condition, 10 embryos were
analyzed and results were expressed as means * SEM. (A) dose response
curves. (B) table presenting the 50% and max inhibition of infers.egmental
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determ ned on days 3 or 6. Data were anal yzed and

| C50s were calculated from dose-reponse curves using
warephPedsPri sm Data are nean SEM of 1 to 3PCRAB2004/000926

i ndependent experinments. Figure 3:

Anchor age-i ndependent growth assay in-soft agar 5 103

cells were seeded in 24-well plates in 0.3%

agar - cont ai ni ng nedi um suppl enented w th'the

BRG] AT Dol dellintes (g e
aitfmettddeled using the I maged i mage anal ysi s

software. In particular, clone size and nunber were
cal cul ated. The data were analyzed using G aphPad

&AWLﬁd | C50 was cal cul ated. Results displayed on

are nean SEMof 1 to 3 experinents. (A
Typical dose-response curves obtained for clone size

rgalp%g?‘gotof é& )cg%@ﬂs%(gﬁ%h s aré@gg%he | Cgemrca?i properties of

dripo R0 PGRg fo tig uﬁeﬂﬁbﬁ 4: Mgration assays. (A)
Wwund healing aSsay in REF cells. 7.6 104 <cells were

pl ated on coverslips 48 hours before the experlnent

epC i Elees Ml bel fhv bR dmufiuies "7 her o

tip. The scraped coverslips in treatnment nedi um were

ut under a 5 thernostated m croscope coupled to a
eRetlcanera. Movies were analyzed as described in

mat eri al and nethods, and velocity and total distance
covered by the cells were eval uated. Bar graphs

e NMBespedtie waaarrecSEMdoat zlmrbuerzlt tampenaturenwith grBAvance 300

h
BRlisin, PoeloRerd YR pampathae i Raavzed bidbypiRighese hich
d&f&%éﬁé@elrﬁlﬁa' él'%WrétB grepheT (MPLEP WisifPS a%teﬂfet Autot?urrfrcatlon

di fferent conpound concentratlons were seeded in

Sysiem B@rweﬁd brithe Werters@ﬁzfoﬁmp gpWalere 26Pgephotodiode array

dtecRr and aasterR st (PATHIS I adeded; 8,fheaiBL R so mm).
ﬁ%SHﬂCtrhétHddmﬁée§QVé§9% SRR of 894 Sblvaht 'BWCS S100% in 7 min.

i ncubation, the nedium wasS renoved and re&dace wi th

Salveni A-was Ha@twi‘tirn De3p %reld A mind Ao veant [Bapieisi Gigs C awifls 0.05% TFA

e S T N I B s

asparatuszand @éllﬂ&:‘orﬁd@md | Tw issigienceactibh giroddcisoihet Sislvent were
removed by evaporation using a vacuum rotatory evaporator, the water bath
temperature not exceeding 40 °C.

Preparation of EHT 3788, 1593, EHT 1074, EHT 5810. EHT 0470, EHT 6060
and EHT 9376.

General procedures.

Method A (in THF):
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1 % DVSO control. The data plotted are the neans SEM
of 2 to 4 independent experinents. 20 Figure 5:

woubuloagnesi s assay (nunmber of junctions). 2 pO#IE®NI/600926

were plated on Matrigel-coated wells as described in

the material and nethods. Pigpures of each well were

t aken after a 7-hours incubation. .The "nunber of

junctions" paranmeter was quantitated using the

Anai 25y8L solihddotor fa YRphae!

G aphPad Prismfor | TS%@I:eg;chul g?{vglﬂfﬁ Val uggéréggl;eé anq under an
inest atmosphate wens Qhamedosmesawéb'eﬂﬂer&qlwquu okha$l (60 % in

T Y e N—

- migh)h Thenpeacittn aniktureYmakBabAAtoRSY hﬁ'-hﬂl Sno ARSISHP of gas was

re stajned with NBT/BCI P and nor.phonetric anal yses
&E?%V% %GW% Brand Rehomtsh e\ spbtiobrb M @iﬁfﬁ-(ﬁab@m@pemyloxy)-z-

GRS SR IR L TP A o anc

the[] n?:tlon B)nxtmblveasttummzml;at I'm)zrggimgsgbig?( The reaction mixture
inhibitio i nterse nt a ‘
caaPeitigH B ashe Theactas SEAUGt it RUE TS bY ggwes it a polution of
LQGedl®y NSOHIR &ﬁ%ﬂ | and -
n@?emds) EXAI\/PeHIi{d/ %?@ét@?@nggﬁg@%l ose the
synt hesi s and physi co-chenm cal properties of

ing to this invention. Exanple 51
@@m%gﬁ\ ?&gtgﬂol ogi cal activity of the conpounds.
10 General 1H NMWR spectra were recorded at anbi ent

temperature with an Avance 300 (Bruker) spectroneter.
e %Hﬂoﬂ&d%ﬂ@maﬂ%ﬁ k/eaeipped dthe eseagnatie stifrgnh ang, under an

@\gt ers At opur ggg%g%ﬁ%&ﬁﬁ%%uw&%ﬁﬁwwr@o % in

mﬁwamli)pDi\&S@dEeM) Aﬁ@dhehn@ml‘heﬂ&) Berdad rot@ﬁb%af?so mg). The
a XTerra col uma{ecﬁ No. 186000482, 5

rgagtlgn SI@IW was
temperature, the 5-(5- bromo-pentyloxy)-2-(tetrahydro-pyran-2-yloxymethyl)-4H-

at’ 60 °C for 3 hours. After cooling to room

pyran-4-one 1 (1 eq) was added (in one time) and the reaction mixture was
heated at 60 °C for 12 h. After cooling, 50 mL of dichloromethane was addad,
the organic layer is washed with H,O (4 x 10 mL), dried over MgSOQy, filtered and
evaporated in vacuo. The crude product is purified by a wash with a solution of
aqueous NaOH 2N and/or by flaschromatography on silica.

5-(5-Bromo-pentyloxy)-2-(tetrahydro-pyran-2-yloxymethyl)-4H-pvran-4-one 1.

The compound was prepared according to example 11 using 5-hydroxy-2-
(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one (3.5 g, 15.5 mmol) in 20 mL of
DMF, Cs2CO;3 (5.04 g, 15.5 mmol) and 1,5-dibromopentane (8.8 g, 36.7 mmol).
The sealed tube was heated at 90-95 °C for 1 h 40. A white solid 1 was obtained
(5.30 g, 91 % yield).

The structure of compound 1 is presented below:



The HPLC net hod used was a gradient of 5% solvent B to

100%in 7 mn. Solvent A was H2O with 0.05% TFA and
woeaboumane44B was CH3CN with 0. 05% TFA 20 ( Met hodP&)/1B2004/000926

Melting points were nmeasured with a Buchi B-545

mel ting point apparatus and e uncorrected. To

i solate reaction products the solvent were renoved by

evaporation using a vacuumrotatory evaporator, the

wat er bath tenperature not exceeding 40 (r)C. 25

Preparation of EHT 3788, 1593, EHT 1074, EHT 5810, EHT

0470, EHT 6060 and EHT 9376. eral procedures.

Met hod A (in THF)BrW2>~2004/ 0@ PCT/ | B2004/ 000926

39 In a 25 nL round-bottom fl agk qU| ped with a

magneti c stirrer and under an here were

charged successively one equi val ent of (NaH (60 % in
an

m neral oil), anhydrous THE (10 mi-) he nmononer

MW: By 52PN at ed; Yehtw said; Mphe4d.82gi on mi xture was
abandoned until no evol ution o gas was 5 observed

R 813 HLIHREOACHO®23) . A solution 1 M of
S HAMSICHRIBAT, Le35Y 50 i A2, DICk RPPRST. Ghelth: PEHe). 3.77-

3 BE (fd, £4) OAeﬂzﬁdﬂed @ndisa t=h¢4 5eHie} i Bin cm:myrmms 2H oon)
stlrred 12 room t enperat ure. The reacti on

480ddade 2086 He. \J!ib@CHe)néf?,Q (i HBdatiet 1Hs qgﬁp/e,. &7 (s, 2H,
OB (Shalomr ) 308 Pia2 GG RIS EN IR -e=cro.

MSEESI myn(ral. Hiot. )rrB?Arﬂaﬁ?ﬂG Bc([Mblﬁﬁ ﬂDa)sk equi pped wth a
t h

HBEES Mdtad ot Lot UNEB4 8 RTE 73 Ran (60 o6 n

15 mneral oil), DI\/SO(S nm.) and the nononer to be

depr ot onat ed (250 rrg) The reactl on mxture was heat ed
Exarpled :f (T efranydre-pyrdin-arvlaxymigthyg -6d Sr(ddnifluoromethyl-quinolin-4-

1

o

S=Uo=0t offb=pent yt o %y dr o- pyr an- 2- yl oxynet hy
I) 4H pyran 4-one 1 (1 eq) was added (in one tine)
and the reaction mxture was heated at 60 C for 12 h.
15 The gompynd yassgrepargdl aceifingo e tigtiedwas Withd édifluoromethyl-

guinolin-4-ol (0.25 g, 0.12 mmol). After purification by chromatography on silica
using as eluent CH.Cla:MieOH = 95:5 a beige solid EHT 3788 (0.11 g, 18 %

yield) was obtained.

20  The structure of compound ex 1 is presented below:
F

F o)

l AN OW\/O
e
MW: 507.50; Yield 18 %; beige solid.

"H-NMR (CDCl3, 8): 1.50-2.12 (m, 12H, 6xCH,), 3.50-3.58 (m, 1H, CH,CH,0),
25  3.75-3.85 (m, 1H, CH.CH.0), 3.96 (t, J = 7.0 Hz, 2H, OCHy), 4.27 (t, J = 7.0 Hz,
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20 the organic layer is washed wth H20 (4 x 10 niL),
dried over MgpSH4, filtered and evaporated in vacuo.

woheo4aremde product is purified by a wash w t h BCT/IB2004/000926

solution of aqueous NaOH 2N and/or by

fl aschromat ography on silica. 41

5- (5- Sronp- oent yl oxy) - 2- (t et rahydr o- pyran- 2- yI oxymet hy
I'1)-4H pyran-4-one 1. 25 The conpound was prepared.

alels: QTHi3)g4134 (@aup] © 1414 Wi, 09= B:dmgr myo?—rgqgt @tszagda}éQAB =14.4

2-vyl hyl
Lol i G i, GO (moimOCHON &2 ¢J;%xﬁ>H; A-C=CH-

A LT LA RO e
Aebl) 0834 (ngd H,30-K1}; 8388 (d, Y= Bo/He| 9=-5.81Mz, IH, gt
of conmpound 1 is presented bel ow . WO 2004/ 076445

PCT/IBZOO4/ 000926 40 O Br O OO0 OMN 375.25;

niZox 4B m@z,wng(gm 1!59390H2)l 3.77- 3.84

(m 1 H OCH2), 4.30 (d, JBA = 14.5 Hz, 1 H, OCH2)
48(s 2H, OCH2), 4.50 (d, JAB = 14.5 Hz,

Br CHZ) 6. 51(“’? ")"f"ﬂ%"l&%ﬂ“ﬁ gg@bfzg' %t’iﬁ'ﬂ@&‘o 2-methyl-

wine{jn-4?ol£{9 2(539, 1.44, mhiCiAfjer puvifickfibn Mzcl(roniatograbh)' ‘on silica

o SRR I8 T SRR 10

yield) asedbtstinedd- [ 5- (7-tri fl uoronet hyl - qui nol i n- 4-
yl xy) - pentyl oxy] - pyran- 4-one (EHT 3788). 15 The

conmpound was prepared according to nmethod A with

Tt Sl BT e A o e et A BRI 8 %51 1 oa " usi hg
as eluent CH2Cl.2: MeOH = 95:5 a beige solid EHT 3738
(0.11 g, 18 %

| XN PO
O

MW: 471.52; Yield 19.5 %; Brown oil.

"H-NMR (CDCl;, 5): 1.50-2.02 (m, 12H, 6xCHz), 2.69 (s, 3H, CHj3), 3.50-3.58 (m,
1H, CH2CH;0), 3.75-3.85 (m, 1H, CH2CH0), 3.68 (, J = 6.3 Hz, 2H, OCH,),
4.21 (t, J = 6.3 Hz, 2H, OCHy), 4.34 (dd, Jga = 14.4 Hz, J = 0.6 Hz, 1H, CH,0),
4.53 (dd, Jas = 14.4 Hz, J = 0.6 Hz, 1H, CH;0), 5.32 (m, 1H, OCHO), 6.52 (s,
1H, -C=CH-), 6.63 (s, 1H, Ar-H), 7.38-7.46 (m, 1H, Ar-H), 7.60 (s, 1H, -C=CH-),
7.74 (dd, J = 6.3 Hz, J = 2.7 Hz, 1H, Ar-H), 7.93 (dd, J = 6.3 Hz, J = 5.1 Hz, 1H,
Ar-H).

MS-ESI m/z (rel. Int.): 472.1 ([MH]", 90), 388.0 (15), 295.1 (100), 227.0 (15),
211.1 (10), 178.0 (45).
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yi el d) was obtained. 20 The structure of conpound ex 1
is presented below FF O ~ (r) ON10~-0 O MN

woeQu4B0¢44Yi el d 18 % beige solid. 1H NVR ( CDCl BCTAB2004/000926

1.50-2.12 (m 12H, 6xCH2), 3.50-3.58.(m 1 H,
CH2CH20), 25 3.75-3.85 (m 1,4, - CH2CH2O), 3.96 (t,

= 7.0 Hz, 2H, OCH2), 4.27 (t, 4§|—7OHZ WO
2004/ 076445 PCT/ 1 B2004/ 000926 41 2H, GZHZ) 4.34 (dd,

ﬂ?ﬁf’ I\Jlé’ch‘bji"K 8&1‘6ec|_||§n %V?swqﬂ?%f#}?—l%ﬁz &ﬁofeak area
855%(d, J = 0.6 Hz, | H ), 6.83 (d, J =
Hz,lHAr-H),759(s 1H C—CH-)768(d J:

6 - H 8.

%eirsh\(cﬁoiﬂw@rﬁq - AoRRHOM A -ROtrRAri G 1 owi yl oxy] -2
-(tetrahydro- pyran-2-yloxynethyl)-4H pyran-4-one ( EHT

1593 The conpound was prepared accordi ng to exanple 11

’f\héh cgn@folﬂl%o \zageﬁr%are&oa%bm ogr eﬁlﬁﬁ% Zﬁ i iﬂ §-]fluoro-2-

ter purif I'on by chr

tuﬁluog)rﬁethgl-qwnbhﬂﬂ-apman@ﬂo‘g; =1.081 mnimlpvaned Ebﬁflcatlon by
19.5 %, yield ai ned. The

%Pm(fggfé%av %%%Hamg@ef%n &gg& MaoggFoq,sz ajgyey solid EHT
o4 0079, P2 MeldyhaSBothedd 19.5 % Brown oil.

The structure of compound ex 3 is presented below:

O O/Q
| |
AN
o
O

VY. 525.49; Yield: 12 %; Grey solid.

TH-NMR (CD4CI, 8): 1.50-1.92 (m, 8H, 4xCHy), 1.92-2.12 (m, 4H, 2xCH,), 3.52-
3.59 (m, 1H, CH,0), 3.83-3.90 (m, 1H, CH,0), 3.97 (t, J = 6.3 Hz, 2H, OCH,0),
432 (1, J = 5.7 Hz, 2H, OCH;0), 4.34 (dd, Jsa = 14.4 Hz, J = 0.6 Hz, 1H,
=CCH;0), 4.53 (dd, Jag = 14.4 Hz, J = 0.6 Hz, 1H, =CCH,0), 4.72 (t, J = 3.0 Hz,
1H, OCH;0), 6.52 (d, J = 0.6 Hz, 1H, -CH=), 7.06 (s, 1H, Ar-H), 7.56 (m, 1H, Ar-
H), 7.61 (s, 1H, —CH=), 7.85 (dd, J = 9.3 Hz, J = 3.0 Hz, 1H, Ar-H), 8.16 (dd, J =
9.3 Hz, J = 5.1 Hz, 1H, Ar-H). |

Example _4: 5-[5«(7-Propyl-quinolin-8-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2-
yvloxymethyl)-4H-pyran-4-one (EHT 5810).
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1HNMR (CDCI3, S): 1.50-2.02 (m 12H, 6xCH2), 2.69 (s,
3H, CH3), 3.50-3.58 (m 20 1 H, CH2CH2O), 3.75-3.85

wOmo4h 76445 CH2CH20O), .3.68 (t, J = 6.3 Hz, 2H, ©CHIB2004/000926

4.21 (t, J = 6.3 Hz, 2H, OCH2), 4.34 (dd, JBA = 14.4
Hz, J = 0.6 Hz, 1 H CH2O, 4453 (dd, JAB .= 14.4 Hz,
= 0.6 Hz, 1 H CHO, 5.32 (m 1 H OCHO, 6.52 (s,
1H -C=CH), 6.63 (s, 1 H A-H, 7.38-7.46 (m 1 H,

FFheH)om olﬁQj Wés A?r} Ekreﬁca&?krbmg t6- r?létl{dédB leth' 75pr%quUIﬂoI|n -8-ol
@2519 H1 33251m@l) %ﬂel\/@l&ﬁ]pamrz t(yr ehronnatogr)aphzwan Isilica using as

bl GrElmei 2 a2 oo diERE ) 51 0618”25 % yiela) was

BblEindR 004/ 000926 42 HPLC. Method A, detection UV 254
nm EHT 1593 RT = 4.62 mn, peak area 95.7% Exanple

?h%%’t&?t@é%@%?n@tohh& ex PRI BAAR, | -4 Y1 oxv) - pen

n- 2-yl oxynet hyl ) - 4H pyra n- 4 o ne (EHT 1074). The
conmpound was prepared according to nethod B with
6-fluoro-2- trifluoronethyl-quinolin-4-ol O 5 g,
1.08 nmol ). After purification by oght phy on
silica using as eluent CH2Cl 2: Me 9798'92 ngrey
solid EHT 10 1074 &Q’\QY/g\/b’_L i et d) was obt ai ned.
The structure of cofpound ex 39 s fresented bel ow

/ F NP F 15 Vi : 525.49;
! d 1HNWR (CD3Cl, S): 1.50-1.92
(m 8H, 4xCH2) 1.9 .12 (m 4H, 2xCH2), 3.52-

(]

MW: 481.58; Yield: 25 %; Green oil.

TH-NMR (CDsCl, 5): 1.00 (t, J = 7.2 Hz, 3H, Me), 1.50-1.92 (m, 10H, 5xCHy),
1.92-2.10 (m, 4H, 2xCHy), 2.84 (t, J = 7.2 Hz, 2H, =C-CH,CH,CH3), 3.52-3.59
(m, 1H, CH20), 3.83-3.90 (m, 1H, CH;0), 3.94 (t, J = 6.6 Hz, 2H, OCH,0), 4.32
(t, J = 6.6 Hz, 2H, OCH20), 4.34 (dd, Jsa = 14.4 Hz, J = 0.6 Hz, 1H, =CCH,0),
4.52 (dd, Jag = 14.4 Hz, J = 0.6 Hz, 1H, =CCH.Q), 4.73 (t, J = 3.0 Hz, 1H,
OCH.0), 6.52 (d, J = 0.6 Hz, 1H, -C=CH-), 7.33 (dd, J = 8.1 Hz, J = 4.2 Hz, iH,
Ar-H), 7.38 (d, Jsa = 8.4 Hz, 1H, Ar-H), 7.50 (d, Jga = 8.4 Hz, 1H, Ar-H), 7.59 (s,
1H, ~C=CH-), 8.09 (d, J = 1.8 Hz, 1H, Ar-H), 8.16 (dd, /=4.2 Hz, J= 1.8 Hz, 1H,
Ar-H).

Example 5: 5-[5-(Benzorb1thiophen-7-vloxV)-pentvloxv1-2-(tetrahvdro-pvran-2-
yloxymethyl)-4H-pyran-4-one (EHT 6060).

The compound was prepared according to method A with benzo[b]thiophen—?-bl
(0.25 g, 1.66 mmol). After purification by chromatography on silica using as
eluent CH;Cl;:MeOH = 95:5 a yellow oil EHT 6060 (0.02 g, 3 % yield) was
obtained. ‘
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3.59 (m 1 H CH2O, 3.83-3.90 (m | H CHO), 3.97
(t, J = 6.3 Hz, 2H, OCH2O), 4.32 (t, J = 5.7 Hz, 2H,

wWQChROy6448. 34 (dd, JBA = 14.4 Hz, J = 0.6 Hz, BCHIB2004/000926

=CCH20), 4.53 (dd, JAB = 14.4 Hz, J = 0.6 Hz, 1 H,
=CCH20), 4.72 (t, J =3.0 Hz, ,20 1 H OCHO, 6.52 (d,
J =0.6 H, 1 H -CH), 7.06 fl , 1 H Ar-H), 7.56 (m
1H A-H, 7.61 (s, 1 H -CH), 7.85 (dd, J =9.3 -
Hz, J =3.0 Hz, 1 H Ar-H), 816 (dd, J = 9.3Hz,J=5.1
Hz, 1H Ar-H). 25 Exanpl e 4:

Phé Structurs obgdbmpound lexrd B-presented befdwyl oxy] - 2- (t et rahy
dr o- pyran-2- yl oxynet hyl ) -4H pyran-4-one (EHT 5810). '
WD 2004/ 076445 PCT/ | B2004/ 000926 43 . The conpound
was prepared according to nethod B with
7-propyl-quinolin-8-ol (0.25 g, 1.33 mol ). After
purification b hr omat ogr aphy on s‘PI i ca using as

el uent CH2CI 2:We& _~0Q8 R a9 0 EHT 5810 (0. 16
g, 25 %yield) obtained. 5 The dtructure of
conpound ex 4 15T esented bel ow o O \ 10
M: 481.58; Yield: 25 % Geen oil. 1H NWR|( cl, 5):
1.00 (t, J =7.2 Hz, 3H M), 1.50-1.92 (m ,
5xCH2), 1.92-2.10 (m 4H, 2xCH2), 2.84 (t, J =7.2
Hz, 2H, =C CH2CH2CH3), 3.52-3.59 (m 1 H, CH20,
FIVe34484.99; YleidB% Y@IHE@)QII 3 94 (t, J = 6.6 Hz, 2H,

iAo 50% 50 e o, R E e ad (3 e Bhcr0),
$88-Tob ot 1 Gl gl ot L =8I ol edr v S es He

218-06H,), #.333dddda I 14.48H2, JHz 0.6 Hz, 4H2 O,0)14 184 (dd JAB =14.4

el .1 1 o) . 2-49 7. 1 fH e (g 0 e 1H. -

é= aHL)%’rB(d 1y H5 AHANH, &r-lﬁ P () = 842HEZ4HIARHY,: B0 (s,
’iH -c CH) 7.68 (d, J = 5.4 Hz, 1H, Ar-H), 8.57 (d, J = 5.4 Hz, 1H, Ar-H).

Example 6: 2-(Tetrahydro-pyran-2-yloxymethyl)-5-[5-(7-trifluoromethyl-quinolin-4-

visulfanyl)-pentvloxyl-4H-pyran-4-one (EHT 9376).

The compound was prepared according to method A with 7-trifluoromethyl-
quinoline-4-thiol (0.25 g, 1.09 mmol). After purification by chromatography on
silica using as eluent CHzCl,:MeOH = 99:1 a yellow solid EHT 9376 (0.27 g, 47
% yield) was obtained.

The structure of compound ex 6 is presented below:
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Ar-H). 20 Example 5: 5-[5-(Benzo[blthiophen-7

yl oxy) - pent yl oxy] - 2- (t et rahydr o- pyran-2- yl oxynet hyl
wo4bb4pyésan- 4- one (EHT 6060). 25 The conpound WRET/1B2004/000926

prepared according to nethod A with

benzo[ b} t hi ophen-7-ol  (0.25 g, 1.66 mml). After

purification by chromatography on silica using as

el uent CH2Cl 2: MeOH = 95:5 a yellow oil EHT 6060 (0.02

g, 3 %yield) was obtained. . W 2004/ 076445

PCT/ | B2004/ 000926 44 The structure of conmpound ex 5

MW B23:8Nt¥dIdoal7 94, Yekow soll@ Mp*—(&B 45CQWN 444, 54

ield: 3 % Yellowoil. 1H a S 1. 50-
HINMR (CDgCh1)) 1.49- 3;903(%01%% 6>1C éﬂﬁ:hzeb— 7.2 Hz 2H CH.S),

Saba e 1,0, BB (3,3 o o2 3 e

CBO}; 4133 {dczlss & 4.9 M, k= 036 Hz, THRCH, O, £82((dd, JohAB14.4 Hz, J

14.4 Hz, J = 0.6 Hz, 1 H, CHZ% 4.72-4.77 (m | H, _

DOHDHZ, 8 L), #.23 d i, OEHY), 5.2 (34 1H, 6C76H-Y 7.38 (d, J =
7.

£ HEyTH A 7,88 . OB 772568, ] 8778 =18 i, 1H, Ar

H=h) 85 (,.J B 857 Hz 1 H) AT-19), 8.3%(s, J1H4,Ar4ﬂ)®804c5 FBxa®H, 1H, Ar- .
6: 2-( etrahydro pyran- 2-
H}oxymet hyl )-5-[5-(7-trifl uoronethyl - gui nol i n- 4-
yl sul fanl - entyy]-4H pyran-4-one (EHT 9376). The
conmpound was prepared according to nmethod A with

Synthieklisiof EHT 4745, EMT 6271 NEHA-13020] (0.25 g, 1.09

mmol ). After purification by-chronat ography on 20
silica using as eluent CH2Cl 2: MeOH = 99:1 a yel | ow

The compound was 'prepared according o example 11 wusing -5-hydroxy-2-
(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one (1.00 g, 4.42 mmol), Cs,CO;3
(1.58 g, 4.86 mmol) and 1,4-dibromobutane (2.00 mL, 16.7 mmol). The sealed
{fube was heated at 80°C for 2 h 30. A white solid 2 was obtained (1.14 g, 71 %
yield).

The structure of compound 2 is presented below:

0 /O
7%
Br\/\/\o :

0)

MW: 361.23; Yield: 71 %, White solid, Mp =71.5 °C.
H-NMR (CDCl3, 5): 1.49-1.91 (m, 6H, 3xCHj), 1.91-2.10 (m, 4H, 2xCH), 3.48 (t,
J = 6.5 Hz, 2H, BrCHy), 3.50-3.59 (m, 1H, OCHy), 3.76-3.88 (m, 1H, OCH,), 3.02
(t, J = 6.1 Hz, 2H, OCHy), 4.32 (d, Jaa = 14.4 Hz, 1H, =CCH0), 4.51 (d, Jag =
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o0 OF\V I i N 25 F F WO 2004/ 076445
PCT/ | B2004/ 000926 45 MW 523.57; Yield: 47 % Yellow

weoeabi7eddp = 86.4 C. 'H NVR (CD3Cl, 8): 1.49- 1rO0/1g10p4/000926

12H, 6xCH2), 3.16 (t, J = 7.2 Hz,. 2H, CH2S),
3.50-3.58 (m 1 H CH2O), 3.8353.91 (m 1 H, CHO),

3.91 (t, J = 6.3 Hz, 2H 5 CH2O), 4.33 (dd, JBA =
14.4 Hz, J = 0.6 Hz, 1 H CH2O, 4.52 (dd, JBA = 14.4

a4 Hz=119, CBHzo); Jﬁgoﬁtﬁ@gm 4H73)¢H0)16 Ho (@UrIQ ~Cﬁ5)ﬁ2) 7.58 (s,
%’H5SC'\=§H)1H - C=CH), 772(dd J:87Hz '3 =1.8
Hz, 1 H Ar- H), 825(d, J =87H, 1H A-H), 837

(s, 1H A-H, 8 O(d J=4.8H, 1 H A-. H.

uinolin-4-

AUIOXY L gnpddad)-was prepared
accordlng to exanple 11 u5|ng - 5- hydr oxy- 2-
(tetrahydro- pyran-2-yl oxynet hyl ) -4H pyran-4-one (1.00
G Trifluoomethiy)-4-qQirkliee-thiol (6.4 9gg, @88&11@31) wagnsharged in a 25 mL

. Th led

b ENER aPSH e Gigeed oiith i BRORbe Prary ang aunder iner
% h

oSt hotd VE O, ket S0 BBEAGR i (o5 mo

8.87. nenolyivegra: successivelyi addec| Afler BP miry & SolGtioh HfNSAR-bromo-

éﬁg%)i@%rah%dr =p 9%]2 kamethfff(ﬂ:}z Byran-4 oné2 50 60"&0 g, 0.83
mmol) was added at room temperature. The reaction mixture was stirred for 2 h
at room temperature. The reaction’ mixture was poured in 200 mL of H,0,
extracted with EtOAc (3 x 76 mL). The organic layer was washed with brine (4 x
250 mL), dried over MgSQ,, filtered and evaporated to dryness. The crude
compound was recrystallized in diethyl ether to give after filtration EHT 4745
(271 mg, 64 % yield) as a yellow solid.

The structure of compound ex 7 is presented below:

MW: 508.55; Yield: 64 %; Yellow pale solid; Mp: 97.3 °C (dec.).

R¢ 0.12 (AcOEY).

"H-NMR (CDsCl, 8): 1.45-1.92 (m, 6H, 3xCHy), 1.98-2.12 (m, 4H, 2xCHy), 3.19-
3.28 (t, J = 6.8 Hz, 2H, CH,S), 3.52-3.59 (m, 1H, CH,0), 3.92-4.01 (m, 1H,
CH0), 4.32 (dd, Jga = 14.4 Hz, J = 0.5 Hz, 1H, =CCH;0), 4.52 (dd, Jas = 14.4
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J =6.5Hz, 2H BrCH2), 3.50-3.59 (m 1 H, OCH2),
3.76-3.88 (m 1 H OCH2), 3.92 (t, J = 6.1 Hz, 2H,

wQChiR)o7644532 (d, JBA = 14.4 Hz, 1 H =CCH2O), 2CTH1B1004/000926

JAB = WD 2004/ 076445 PCT/IBZOO4/ 000926 46 14.4 Hz, 1
H,=CCH20),470475(m1H 6.50 (s, 1 H,
-CCH), 7.58 (s, 1 H, - 3 Exarrple 7: :
2- (Tet r ahydr o- Dur an- 2- yI oxyrrethyll) 5-14-(7-trifluorom

Bt =L 1 FCGHRBP A LR 53 A2 CORKIEN. B30 1. -
G=CP-R77.320d ) J wes, schzrglqum)an{@ - 1H, atmebilagt 7ore@dd, J = 8.8
fl ask egwp ped with a magnetic stirrer and under i nert

Hendsphét 1N1Wdirlbl§52 { 3-8z, dhtl Avehl), 8036 (s, 1H, Ar-H), 8.80
@Jg@&%ﬁg ,“_rli 3I_(35 ng, 10 0.87 mvl) were

ccessSively a After 30 mn a solution of
ﬂS(-ESbWir(;rel Int) 510([MH] 30), 426 (100). :
hydr o- pyr an- 2- yl 0x msthyli; ran-4-
Hﬁé-CZ I\(I@thgg /é dgteggon,HM 264\, i) min, peak area
ggp,/erature The reaction m xture was stlrred for 2 h
a roomterrperature The reaction' m xture was poured
in 200 nL of H20 extracted with EtOAc (3 X 75 mL).
15 25
, g pyian-4-one 3.
dryness The crude conpound was recrystalllzed in
di ethyl ether to give after filtration EHT 4745 (271
Srirlydeax a2+ lediadnydegs parapeR-ytowyesitiy)-4ffeyrenrdroner 180 g, 6.60

SOV WAk el B SO 2B pslinhach ity s gl ptrer and

8ridet m@rt(éiﬁfbs))herd?Anlﬁldl&ls( BMEK‘)O nil§) ﬂigd@? (EQE@S@' 7.00 mmol)
6): 1.45-1.92 (m 3xCH2 98- 2.
-dltgom-h%ag@ ($ 2030,=18.38 mfnol)gwermesswely added. The

e PR D0 B A B 5, e e

dorbourtd dyasJpifredlBy 4£olumn chromatography (SiQz; CH2Cla:EtOAC = 8:2)
to give after evaporation 5-(6-bromo-hexyloxy)-2-(tetrahydro-pyran-2-

yloxymethyl)-4H-pyran-4-one 3 as an oil (190 mg, 52 % yield).

The structure of compound 3 is presented below:

0

Br” NN O\[U]\/

MW: 389.28; Yield: 52%; Oil.

"H-NMR (CDCl, 5): 1.40-1.95 (m, 14H, 7xCHj), 3.45 (t, J = 6.7 Hz, 2H, BrCHj),
3.52-3.64 (m, 1H, OCH,), 3.82-3.92 (m, 1H, OCHy), 3.90 (t, J = 6.5 Hz, 2H,
OCHy), 4.36 (d, Jea = 14.4 Hz, 1H, =CCH,0), 4.56 (d, Jas = 14.4 Hz, 1H,
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wa 2bi4/076485CH- ), 7.32 (d,

WD 2004/ 076445 PCT/ | B2004/ 000926 47 Hz, J = 0.5 Hz, 1
H =CCH0, 4.72 (t, J = 3.1 Hz, 2H, OCH20O, 6.52 (s,
= 4.8 Hz ,1 H, Ar-HpCTIB%94/000926

7 J =88 Hz, J =1.7 Hz, |
H Ar-H),. 8.24 (d, J Hag 1 H Ar-H), 8.36 (s, 1
H A-H, 880 (d, J Hz, 1 H, Ar-H). 5 Ms-ESI
mz (rel. Int.): 510 ([ VH +, 30) 426 (100). HPLC
XeO0m0)A. MMegt(mmHAoz%yﬂmsﬁéT 14 48=CHr), 760.(331H, -C=CH-
m n, peak area 99.
k- (5 Br ono- hexyl oxy) 2 (tetrahydro-pyran-2-yl oxyneth

Mq—&% oxyr(%rp ?%%Ig%agr1o&pyr i 19 oxynet hyl ) - 4H pyr an-

4-one (1.50 g, 6.60 nmol) was charged in a 30 nL
h .

J
(s, 1 H -C=CH). 7.71 (dd,
8.8
4.8

thigl=auinolin-4-

h)ﬂ%héxﬂ&glﬁE%raﬁnﬁoﬁeSEﬂTbG%{;B'hexane (3. 20 9’

The 15 reaction
mxture was stirred 2 h at 60C. After evaporatlon of

the ¢ ritied
ErhrinarnRtyh-agbe Bl #3280 oSl W8 Harged in a 50 mL
RIUrRILbGHGRE aﬂaéw equ: ped with a magnetic stirrer and under inert
5- (6-brono- he oxyg I_:L(tetrah ydr o- pyr an- 2-

ginassphsreyAnh BreLpand Nﬁi-lcﬁq% (diseraign iB20ib4110 mg,

$aPoffmoth Welp itf"%?e%&”%@ew%@e%s%ﬁ§'“ 30,4} & BREGHR ) '5-(6-bromo-

ﬂdskw{bﬂ')(z-?@&kéhycﬁb pylaﬂ@-ﬂloﬁﬁnétml Wpyﬁafﬂﬂ%he 3 44.40 .g, 2.57
Hz, 2H, BrCH2), 3.52- 64 (m ocHR)
%"18@ ya§;_fa€t(1ﬂd gt rgontjgrnyerayrgopr regct{prgn'g)dpﬁe was| 'stirred for 2 h

B, brfferbns? Fhe b oot ke PR ST AR Sl of e,

d8raaiatinih EOAR (XD hin). Thalorda@i)ayed wat Washdd With brine (2 x
Q(F r%t'},) driéd 6gve(rsi\/igjsdj[, ﬁli%‘ggl_ and evaporated to dryness. The crude
compound was purified by column chromatography (SiO,; CH2Cly:iVieOH = 98:2
to 9:1) to give after recrystallisation in diethyl ether EHT 6271 (370 mg, 33 %

vield) as a white solid.

The structure of compound ex 8 is presented below:

MW: 537.59; Yield: 33 %; White solid; Mp: 67.8 °C.

Ry 0.20 (EtOAC).

"H-NMR (CDCls, 3): 1.56-1.90 (m, 14H, 7xCHy), 3.13 (t, J = 7.3 Hz, 2H, CH,S),
3.53-3.57 (m, 1H, O-CH,), 3.79-3.84 (m, 1H, O-CH,), 3.88 (t, J = 6.4 Hz, 2H,
CH;0), 4.32 (d, Jsa = 14.4 Hz, 1H, O-CHy), 4.52 (d, Jag = 14.4 Hz, 1H, O-CHy),
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) M5-ESI mz (rel. Int.): 389-391 ([MH+, 97-100). 5
Exanpl e 8: 2-(Tetrah dy
woae@yresas 2- yl oxynmet hyl ) -5-[6-(7-trifl uor omet hpCTaBANG000926

i n-4- 1sy ul fanyl)-hexyl oxyl - 4H pyran-4-one (EHT

6271). 7-Trifluoromethyl-4-qu noline-thiol (0.62 g, .

2.70 nmol ) was charged in a 50 nk round-bottoned

flask equi pped with a magnetic stirrer and under inert

P y U H 6Q%
%373%,;‘%’5b8ﬂ26)0| ! E(frg %@szzﬁggdnq%p)%é\'ﬁ SQ%GCH), 7.26 (d, J
?HE%?%SHFHN-H)WESG (& 118 -GECH) N7 F1S@dUUI=98.8Hz, J = 1.7 Hz, 1H,
r ono-

ANeRl) H24 d2J @ 87 rknyth oApkiah 38 (51 bidy Aty B)794(, gyt 4@ Hz, 1H,
'&_ e 3 (1.00 g, 2.57 mml) was added at room

IFﬁ'zerature The reaction m xture was stirred for 2 h

MS ESbav: @r@pﬂhtﬂ} 536.0 ([WiEi]T, ei@0hi on m xt ur e vvas pour ed
in 200 nlL of O 15 extracted wt

n).
Hﬂbcerl\é%thpé f?«,a%tecm UNagRé& i EHTbﬁ%’b BI X 4 82bmm,) peak-area
%B@d over MgSH, filtered and evaporated to dryness.
e ¢rude compound was purified by colum '
chromatography (Si02; CH2Cl2: MeOH = 98:2 to 9:1) to
t

181 E(')_ﬁrn-g-zvfslulfanvl)-

%ﬁtglﬁkﬂlttfH_-Cg:%rmﬂfﬁ%cﬁlohﬂe %bﬁgEPﬁe%@! 0}"’;6 gol |Sdo
Mp: 67.8 C. R f 0.20 (EtOAc): 'H-NMR (CDCI3, S): ’
I%ﬁ-jé‘%ﬁ(ig @'rq(sg‘négl g(;IOPﬁ nm%r) 7 13I)1$rg§d7|§:%%gﬁu_\|/zrjﬁl %@ipped with a

- 1Ra t)c sﬁrr&S 4 L df MDH drig, aétNate&ﬁQ@VE)é(ﬁﬁNQ(@) {Q@/ﬁhg) were
1H OCH), 4.52 (d, JAB = .14.4

@c@z Thw%wnomme PaaE| iwed/ 80bo2s rogn 4te3np%r§lure The
SlfB60 v bl oo Bl o fi b bowson o
MeOH:HCECHIM  #. B11.( ddfterJ'evaBoidiibla, al) visduolsHaelldwHpale oil 2-
hydroxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy}-4 H-pyran-
4-one hydrochloride salt EHT 1302 (7 mg, 19 % yield) was obtained.

The structure of compound ex 2 is presented below:

OH
I VNN
(@)
|\
2
N

F HCl

MW: 475.91 (HCI salt); Yield: 19 %; Yellow pale oil. . :
"H-NMR (CD;OD, §): 5 1.60-2.00 (m, 6H, 3xCHy,), 3.42 (t, J = 7.1 Hz, 2H, CH,S),
3.83 (t, J = 5.8 Hz, 2H, CH;0), 4.31 (s, 2H, CH,0H), 6.38 (s, 1H, -C=CH-), 7.92
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Ar-H), 8.24 (d, J 7 H, 1 H A-H; 8236 (s, 1H,

Ar-H), 8.79 (d, J 8 Hz, 1 H Ar-H. 5 M5-ESI nmz
woOnread4/07éqas. ): 538.0 ([ MH +, 100). HPLC. Met hodP&T/1B2004/000926

detection UV 254 nm EHT 6271, RT = 5. 80 mn,

peak-area 99.8% Exanple 9: g, :

2- Hydr oxynet hyl - 5-[ 5- (7- trlfluoronethyl gui noli n-4-yls

ul fanyl)- 10 pentyl oxy]-4H pyran-4-one hydrochl ori de

(24 LGB0 A T BTG, § 40,8 B 4P AL 7Tl WE), .57
(@l UH@B H2 1A, Ar‘-H amci/amvm eHI m@mx (50\/\X8) (50
ggmwere adde 'he reaction m xt was stirr

M&n(@@n‘é@r)aﬂ 4’9, TheD.13, §§§|{9¢;5ns14@n95&a§41416|35 e1r4é1a54 136.75,
RCGATRIPYGFIAAE! 108, 1EPISTIN 2 r00k4a0Te0 008 11110
Take, ©1.06232.84029. ;14t 28.34, 26.42. I vl sul
BT e B B B I 0 oL

9 he
A0S Ol A odoris| 0 9 L B ds0 BT i ek v

8.
4.
[

99.61C%. MWV 475 91 (HCG salt); Yield: 19 % Yellow pale
oil. 25 1HNWR (CD3OD, 8): 8 1.60-2.00 (m 6H, 3xCH2),
3.42 (t, J =7.1 Hz, 2H, CH2S), 3.83 (t, J = 5.8 Hz,

ﬁ&éga@h%)h of ERE 5009, BHT zmo'@i HT 9488, EHT 73365 andERT 7168.
-C=CH and Ar- H) 805(d J=88H, 1H Ar-H),

176 79, 170 72 166 95, 148 95 144 63 144, 54, )
%%@ﬂsﬁuty&é%?eéﬁ?l-%éggbggﬂﬁlfgﬁ)zg?'y@iéz oyianacie & (150 g
5.85 mmol) was charged in a 100 mL mund-botlomed flask equipped with a
-magnetic stirrer and under inert atmosphere. Anhydrous DMF (25 mL) and
Cs,CO; (2.10 g, 6.44 mmol) were successively added. After 5 min, 1,5-
dibromopentane (2.39 mL, 17.55 mmol) was added via syringe at room
temperature. The reaction mixiure was heated ai 50°C for 3 h. After cooling and
filiration DMF was removed in vacuo. The crude oil was purified by
chromatography on silica using as eluent EtOAc:cyclohexane = 20:80 then
30:70. After evaporation, 5-(5-bromo-pentyloxy)-2-(tert-butyl-dimethyl-
silanyloxymethyl)-4H-pyran-4-one 7 was obtained (1.25 g, 53% vyield) as a white
solid.

The structure of compound 7 is presented below:

LK

o
||
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5 70.40, 61.06, 32.84, 29.44, 28.34, 26.42. MS-ES| mz
(rel. Int.): 439.95 ([MH+, 100), 306:08 (10). HPLC

wokbliode4ds detection UV 254 nm EHT 1302 RT = 2C®3B20041000926

peak area 99.0 % 10 Preparation of EHT 5909, EHT
2168, EHT 1494, EHT 7365 and BEHT 7168. = - :

5- (5- Brono- pentyl oxy) - 2-(tert-butyl -di net hyl -si | anyl ox
ynet hyl ) - 4H pyr an- 4-one 7.

mwtmamuwxeld $3r%t WHntessdlialnMg*mazml) ‘5- hydr oxy- 4H
I;iy an- 4- one nmmol ) was charged in a

00. %(A%ﬁaCmﬁphm F158580)equi pped with a magnetic

HRCEREL 58711 Bl BERIRER LB S 58 (m 2

GHIEd. 7RAIGT (rh, AHN2xCH3), IUD (O TVOPEIY PRE2H2 CHRBY;.3.88 (t, J = 6.4
17.55 mmol ) was added via syringe at room
g 2ir GToPb, 4 4Rdor SHCCHOSHL 080 &l wbs (oizedHar-GS@EL), 7.54 (s,
{@ 6_& After cooling and 20 filtration D M was
) Hn vacuo. The crude oil was purified by
SOLRMK (ODIPN)Y1 PSS, {46284 U 781 ag3gbyem 71,69.38, 61.21, 33.53,
Et OAc: cycl ohéxane = 20: 80 t 30:70"  Af't
3R.30028.L1085.73, 24. 58 18.26, -5 48 .
5- (5- brono- pentyl oxy)-2-(tert-butyl -di net hyl -
si | anyl oxynet hyl ) - 4H pyran-4-one 7 was obtained (1.25
tepBButyi-aintath@issiRnyidixyfetip)-545- 25nﬂiﬁtﬁoﬁfe“t iroliRt4-
7 1S presente L
yranyieperdvioxyl-4/Eayran-doaned. 51|\/W40540 Yi el d:
53% V\hltesolld M = 653C Rf 0.65
(AcCEt : Cycl ohexane = 50: 50). 1H-NMR (CD3ClI, 6): 0.11
1-Triflabtondethiidl-quinhclidethiol &D—V?@;G—B} mrihoﬁﬂvab Gﬁbl‘@ﬁd igkd 100 mL

r@Hnd@xéﬁgrgedl ﬁ@@é( qugpec? 6‘%&% ] Hpagg IC (ﬂg@r emdwmder inert
é;x&soﬁser&'ﬁﬁ@&@%é @i@: (f0 Ly aRd N '601’/6 dispetsiShtin oil (135 mg,

3.37 mmol) were’successively added. After 40 min a solution of 5-(5-bromo-

pentyloxy)-2-(fert-butyl-dimethyl-silanyloxymethyl)-4H-pyran-4-one 7 (1.24 g,
3.06 mmol) in 10 mL DMF was added via syringe at room temperature. The
reaction mixture was siirred for 2 h at room temperature. The reaction mixiure
was poured in 500 mL of H20, exiracted with EtOAc (3 x 150 mL). The organic
layer was washed with brine (4 x 250 mL), dried over MgSQ,, filtered and
evaporated in vacuo. The crude yellow solid was purified by chromatography on
silica using as eluent EtOAc:cyclohexane = 50:50 then 60:40. After evaporation,
2-(tert-butyl-dimethyl-silanyloxymethyl)-5-[5-(7-trifluoromethyl-quinolin-4-

ylsulfanyl)-pentyloxy]-4H-pyran-4-one 8 was obtained (1.27 g, 75 % yield) as a‘

yellow solid.

The structure of compound 8 is presented below:
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13CG-NWR (CD3Cl): 174.58,166.84, 147.81, 139. 00,
111.71, 69.38, 61.21, 33.53, 32.36, 28.21, 25.73,

wa420E37648. 26, -5.48. 10 2-(tert-Butyl-di neth PgT/1B2004/000926

si |l anyl oxynet hyl ) - 5-15-(7-trifl uoromnet hyl - qui nolin-4-
yl sul fanyl) - pentyl oxyl - 4H pyr gh- 4- one- 8.
7-Trifluoronethyl-4-quinoline-thiol (0.77 g, 3. 37
nmol ) was charged in a 100 nL round-bottoned fl ask
equi pped with a nagnetic stirrer and under iner 15
at nospher e. Anhydr ous DMF (20 m.) and NaH 6096|/J<:
di sper si dr [
successi e
5- (5- br ono-
pent yl oxy) - 2-

nyl oxymnet hyl ) - 4H

- pyran-4-one 7 3.06 nmol) i ® 10 nL DVMF was :
added via syri roomtenperature. The reaction

m xture was stirred for 2 h at roomtenperature. The
reaction m xture 20 was poured in 500 nL of H20

MV 1 583.2¢; Yield 78 99AYe(lgwxsoki@0 mL). The organic |ayer
was washed with brine (4 X 250 nmL), dried over MySO4,

R 0:2} EefOficydehgy@ngteB0i49)vacuo. The crude yel [ ow

asI MR&&;D Elfcﬂcbgﬁ %hexwﬁg@@@% % 3%9“ ga' iﬁter (m, 2H,

€rapar80106 (m, 4H, 2xCHy), 3.15 (t, J 7.2 Hz, 2H CHQS) 389 (t J=6.2

2-(tertbut | - di met hyl - si | anyl o msthl(} 5|_§
Hz(ﬂétﬁiﬁz 461 (5rn2k, ©6120Si), 65 (d, J=0.8 Hz, 1H, ~C= CH)726(d

VRGO REOLY SPG A R Y 28l Y8l d ke 1w

Af-Hyo8RaYad & 83 lﬁzeﬂenAf:ﬁi bslee s, Y, A004Y, 87@AGE J = 4.8 Hz, 1H,
I-?l 8206(4/ 000926 52 ) V( MN ' 553. 71; Y eld: 75
,%- HYel | ow solid. Rf O. 31 (Et OAC cycl ohexane = 60: 40) .

B ESEL GE f 509,0.5 (5, O
BRC MetBod A, (deteclion U\/&Sﬂzhm,ZRIT ﬂ@)mirﬁ. 89 (t, J =

6.2 Hz, 2H, CH20), 4.46 (s, '2H CH2OSi), 6.51 (d, J
= 0.8 Hz, 1 H -C=CH), 7.26 (d,

Example 10: 2-Hydroxymethyl-5-[5-(7-trifluoromethyl-guinolin-4-yisulfanyl)-

pentyloxyl-4H-pyran-4-one (EHT 5209).

In a 50 mL round-bottomed flask 2-(feri-butyl-dimethyl-silanyloxymethyl)-5-[5-(7-
trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxyl-4H-pyran-4-one 8 (1.20 g, 2.17
mmol) was dissolved in 25 mL of THF. A solution of n-tetrabutylammonium
fluoride in THF (2.38 mL, 2.38 mmol) was added via syringe. The reaction
mixture was stirred 1 h at RT. The reaction mixture was evaporated in vacuo and
the crude product was purified by chromatography on silica using as eluent
CH2Cl:MeOH = 95:5. After evaporation a yellow light solid EHT 5909 (0.73 g, 77
% yield) was obtained.

The structure of compound ex 10 is presented below:
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J=4.8H, 1 H A-H), 7.53 (s, 1 H -CCH, 7.71

(dd, J = 8.8 Hz, J = 1.4 , 1 H A-H, 823 (d, J =
W@ 280426443 H, Ar-H), 8.36 (s, 1 H Ar-H), 8. 79PC@/jIB21047000926
4.8 Hz, 1 H 10 Ar-H). M5-ESI miz (rel. Int.): 554.0

([MH+, 100). HPLC: Method A detection UV 254 nm RT
= 6.57 mn. Exanple 10: 2-Hydroxymneth :

| 5-[5-(7-trifluoronmethyl _quinolin-4- |s~yl)- 15 pent
| oxy] - 4H pyran-4-one (EHT 5909). In a
round- bottoned flask 2-(ter

- but yl - di et hyl - si | anyl | =5-
trifl uoronmethyl - qui nol
yran-4-one 8 (1.20-9g
m. of THF. A sol

‘of n-tetrabutyl anmoni um 20
fluoride in 1 3 2.38 mmol ) was added vi a
syringe. Thegrgaction Nni xture was stirred 1 h at RT.
The reaction nFxture was evaporated in vacuo and the
crude product was purified by chromatography on silica
using as eluent CH2Cl 2: MeCH = 95:5. After evaporation

MWeidnm ] Yieht: 790%; YelldW pald8olid) M3 =0133(2 °CYdgt s EKDAC).
was ob{ ai ned. 25 The structure of conpound ex 10 is

Ri Oseht@d(eMafPH 92804/ 076445 PCT/ 1 B2004/ 000926 53
sy 4 Qe 9 PR A oY

PR R 21, 1:85- {76y Ao 7 BTl 2 314 €
£ G2 B2 : M, CBHzS 5885 . (t, U '=H8 .IMRz( A3 CH,() 4.12 ($Brdad/61H, OH),
Agrré 2, Crp) 1 77: 1,95 (m 4K ZXC%E@’ 3.14 (t, J =

49 (pg2Hp GH8M)6P,523(sgd H, -C=CH-)g 7 2614, J2“H,4-&:§420)1!‘|, Ar-H), 7.54
& 1A, (BR4939% 76 (B, 8.8 Hz, v = 1.7 Hz, 1H, Ar-H), 8.22 (d, J = 8.8 Hz,
1H, Ar-H), 8.33 (s, 1H, Ar-H), 8.74 (d, J = 4.8 Hz, 1H, Ar-H).
SC-NMR (CD:Cl): 174.70, 167.23, 150.42, 148.56, 147.79, 146.39, 139.29,
128.14, 127.50, 125.00, 121.89, 117.26, 111.98, 69.29, 60.81, 30.99, 28.55,
27.76, 25.40.
MS-ESI m/z (rel. Int.): 439.9 (([MHJ", 100), 298.08 (5), 211 (10), 142.9 (5).
HPLC: Method A, detection UV 254 nm, EHT 5202 RT = 4.60 min, peak area
99.9%.

Example 11: 2-Methoxymethoxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-

visulfanyl)-pentyloxy]-4H-pyran-4-one (EHT 2168).

2-Hydroxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy]-4 H-

pyran-4-one EHT 5909 (0.10 g, 0.227 mmol) was charged in a 25 mL three
necked round bottom flask equipped with a magnetic stirrer and under a nitrogen
atmosphere. THF (6 mL) and NaH (60% dispersion in oil, 10 mg, 0.25 mmol)
were added at room temperature. After the reaction mixture was stirred for 5 min,
methyl choromethyl ether (18.1 pl, 0.24 mmol, 1.05 eq.) was added via syringe
and the reaction mixture was stirred for 2 h 30 at room temperature. The reaction
mixture was poured in H,O (60 mL) and extracted with EtOAc (3 x 20 mL), The
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4.49 (s, 2H, CH2OH), 6.52 (s, 1 H, -C=CH), 7.26 (d, J
=4.8H ,1H A-H, 7.54 (s, -1 H -CCH), 7.70

wOdao4/0364458. 8 Hz, J = 1.7 Hz, 1 H Ar-H), 8.22PC@/jIB21047000926

8.8 Hz, 1 H Ar-H, 833 (s, 1 H A-H), 874 (d, J =
4.8 Hz, | H Ar-H. 10 13C- NV (CD3Cl): 174.70, '
167. 23, 150.42, 148.56, 147.79, 146.39, 139. 29,
128.14, 127.50, 125.00, 121.89, 117.26, 111.98, 69. 29,
?@ta&)k Iaggg @8s cﬁ%d‘féiﬁer I\?%S@? fllt%%dagnd %&?aﬁ&‘até@ I \)(/é&)o The crude
n :
pupglugt WS, puqrﬁed bmhwtmra@@vm suma usingsas .emenEMeOH CH.Cl,
59%2?.50)(?5&/%@ raqugﬁharfbeaﬁnﬁé %6 th&ﬁ/a%%uﬂﬁ/ %u%a ﬁte pale yellow
$ol{dBEHT- 2168‘Wa9bbtﬁﬁéd (F migj, BP1% yiedld). | S
I rk-pentyl oxy] - 4H pyran-4-one (EHT 2168). 20 h
2- Hydr oxymet hyl -5-[5-(7-trifluoromethyl-quinolin-4-yls
= PRI 5909 (0.10 g,
Ehé%{}'ﬁ%?%ﬁ%@ cﬁhcrj;écg;1 ¥p?8§§1t§§% II%r‘,ge necked round
bottom f| ask equi pped wth a nagnetic.stirrer and
under a nitrogen atnosphere. THE (Gdﬂ ) and_NaH (60%
di spersion in oil, 10 ny, 0.25 nol F eaddeg” at
roomtenperature. After_the_reactiq m| ture was
stirred for 5 mn, 2% netfy ether (18.1
I, 0.24 mmol, 1.05 ed.) was added vi & syringe and the
reacti on m xt ur& wg irred for 2 h 30 at room
tenperaturg, T gactjjon mxture was poured in H2O
(60 M -) angyéextracted with EtOAc (3 x 20 nL). The WO
2004/ 076445 RCT/ 1 B2004/ 000926 54 or gani c | ayer was
dried over MgpSHAi filtered and evaporated i n vacuo.
The crude product was purified by chr omat ogr aphy on
by i u 3. After
@%p@a??oﬁ%gﬁﬁﬂ& %“O\{V?%e vacuum pﬁrr% a white pale
@sIOI@/\(CHgDIbIM@FH -2%35)Was obtained (74 ngy, 67 %
| d) @The structure of con&ound ex 11 is presented

il 3¢, B)NI.73-1.80 (m, 2H, CH2-CH>CHy), 1.82-1.98 (m, 4H, CH»
CH,-CHy), 3.15 (t, J = 7.2 Hz, 2H, CH,S), 3.40 (s, 3H, MeO), 3.89 (t, J = 6.2 Hz,
2H, CH20), 4.37 (s, 2H, CH20), 4.70 (s, 2H, CH,0), 6.48 (s, 1H, -C=CH-), 7.26
(d, J=4.8 Hz, 1H, Ar-H), 7.56 (s, 1H, -C=CH-), 7.71 (dd, J= 8.8 Hz, J = 1.7 Hz,
1H, Ar-H), 8.23 (d, J = 8.8 Hz, 1H, Ar-H), 8.35 (s, 1H, Ar-H), 8.79 (d, J = 4.8 Hz,
1H, Ar-H).

MS-ESI m/z (rel. Int.): 484.1 ([MH]*, 100), 255 (5).

HPLC: Method A, detection UV 254 nm, EHT 2168 RT = 5.19 min, peak area
99.9 %. ‘

Methanesulfonic acid 4-0x0-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
entyloxyl]-4H-pyran-2-yimethvyl ester 9.

To a suspension of 2-hydroxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
pentyloxyl]-4H-pyran-4-one  EHT 5909 (0.10 g, 0.23 mmol) in 4 mL of
dichloromethane at 5°C were added triethylamine (35 pi, 0.25 mmol) and
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FF 10 M : 483.50; Yield: 67 % Yellow pale solid;
Mp: 88.1 C. f 0.42 (CH2Cl2: MeOH = 95:5). "HHWH R

wOCha@76445) : 1.73-1.80 (m 2H, CH2-CH2-CH2), 1P82AR2098000926

(m 4H, CH2- CH2-CH2), 3.15 (t J = 7.2 Hz, 2H, CH2S),
3.40 (s, 3H MO, 3.89 (t, 6.2 Hz, 2H .CH2O, -
4.37 (s, 2H, CH0), 470(s Eﬂ CH2O), 6.48 (s, 1 H,
-C=CH), 7.26 15 (d, J = 4 1 H A-H, 7.56 (s,

rhgﬁjl%neg'@yl (:Qror?p]e 61?1% “Hzo_ 25 M Tf_be reécégﬁ%gnxﬂlre @as stirred

18 hhat, ro6m7t%n{pératbre BicBldrgmetHarid, (28 mb) was\ddatddSandiiie solution
(rel. Int.):. 484.1 ([ 10 é’ 255 (5). HPLC: Met hod
vias ashedi wﬂ meslqh!.aqﬁﬂ a9 8(%‘39 mla)g Thienorgasig layer was

% a
egni‘gvépg\@é%‘(g Hlll go?@&n;gt\%gpk %‘?‘ﬁ’}&fj‘(%"“z? -ll-sul ude Iplr?dUCt was
meified Wyhmmatpgr@hy%wbmea quslngeas etueht (2'$2C[QIV&OH 08:2. After
SUSpGﬂSI on of

aReERERN, menginanespfonio. ¢ acid u&reﬁ%ﬁrgﬁraqwlHerqmetmyngnolm-4-
HoUBM IR LR AL PR R0re FE0 0. Vi8S Bbtainod as
aulhite solidet hyl amine (35 1, 0.25 mmol) and WO |
2004/ 076445 PCT/| B2004/ 000926 55 met hanesul fonyl
chloride (19.4 1, 0.25 mmol). The reaction m xture was
Hﬁé 6tr@6turel 8f &brﬁboaﬁwmué praXidéd/belowd chl or omet hane (20
m -) was added and the solution was washed with
aqueous NaHCO3 10% (2x 30 nmL). The organic |ayer was
dried over MgSO4i filtered and evaporated in V@cuo
The crude prpduct was 5 purified by chré)mat gré\
silica usinp\as gluent CH2CI 2: MeCH = . A(Der\\o

evaporati dn me esul fonji c acid

4- 0x0-5-[6-(7- oreMﬂme- -

yl sul fanyl) - hexy |o>® -4H pyran-2-yl net iyl ester 9. (83
ng, 69 % was obmaiped as a white solid. 10 The

structure of conpolnd 9 is presented below Fr 0 (r)

MW: 517.54; Yield: 69 %; White solid; Mp = 122.1 °C (dec.).

R¢ 0.44 (CH,Cly:MeOH = 95:5).

H-NRMR (CDCI, 8): 1.63-1.78 (m, 2H, CHy), 1.80-1.95 (m, 4H, 2xCH>), 3.1 (s,
3H, MeS); 3.15 (i, /= 7.2 Hz, 2H, CH28), 3.90 (t, J = 6.2 Hz, 2H, CH0), 4.98 (s,
2H, CH,OH), 6.52 (s, 1H, -C=CH-), 7.26 (d, J = 4.8 Hz ,1H, Ar-H), 7.60 (s, 1H, -
C=CH-), 7.71 (dd, J = 8.8 Hz, J = 1.8 Hz, 1H, Ar-H), 8.23 (d, J = 8.8 Hz, 1H, Ar-
H), 8.35 (s, 1H, Ar-H), 8.79 (d, J = 4.8 Hz, 1H, Ar-H).

MS-ESI m/z (rel. Int.): 517.81 ([MH]", 100).

HPLC: Method A, detection UV 254 nm, RT = 5.04 min, peak area 97.0 %.

Example 12: 2-Chloromethyl-5-[5-( 7-trif|uoromethvl-quinolin;4-vlsulfanVD-
pentyloxyl]-4H-pyran-4-one (EHT 1494).

The compound was prepared according the above procedure from EHT 5909
instead that after the reaction, the mixture was evaporated to dryness and let 18
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FS MV 517.54; Yield: 69 % Wite solid; M = 122.1
C (dec.). 15 Rf 0.44 (CH2CI2: MeOH = 95:5). 1H M,

WOGDRM76448) : 1.63-1.78 (m 2H, CH2), 1.80- 1. 95PCHIB2bBH/000926

2xCH2), 3.11 (s, 3H, MeS):; 3.15 (t, J.: 7.2 Hz, 2H,
CH2S), '3.90 (t, J = 6.2 Hz, 2kg CH2O, 4.98 (s, 2H,
CH2OH), 6.52 (s, 1 H, -C=CH), 7.26 (d, R Hz ,1
H Ar-H), 7.60 (s, 1 H - C=CH). 7.71 (dd, J = 8.

hizat J30@"”‘1'(9371F|N?rf=ltulreHS&I ébohbane%u33réa@tloﬂ betﬁfe%n’:ﬂbe iﬁlzé'éyiate and

teitpfamiie \Bidiaehiige ragcuredh; - Parfcavi
rfethylamyne gehigride regeurnes).) - Paufrcalpn([hw prefidigive HPLC
: mn, .

dpdgem%a g?%g‘gsAél/ g;(?@é %ﬁ%ﬂé%ﬁ%o@ﬁTq hoz @395 48 & Yellow solid.
2- Chl ororrethyl 5-[5- (7 trifluoronethyl-quinolin-4-ylsu
-L-,g h% ent | ox ?c‘ pyran-4-one (EHT 1494). The

%gﬁ "%\,gg JrRgund éxa'] SiesRted belwbve procedure
fromEHT 5909 instead that after the reaction, the

m xture was evaporated to dryness and |let 18 V\D
2004/ 076445 PCT/ 1 B2004/ 2 h at® room

tenperature (a spontanedus reacti of\pgetween the
mesyl ate and triet arige hydrochl pri fle occurred).
Purification by pr [ at i ye HPLC ( CRgEeANHZY: TFA

1/ 1000 gr adi ent F3G/i efFdedNt o EHT 1494 (43% as a yell ow
solid. 5 The structure of compound ex 12 is presented
below. s 0 0 0 CL F3C N MN 457.89; Yield: 43 %

mw;@v 891 Yield: N/B%Sﬁelbv@sohc%g\ﬂgie%% ? 356(H CHZCSZ )2 '\/20'246-

'?&63?@4%2%%@ (‘BH25) 3.92 (t, 2 5 8 Hz, 2H,

1

EE?? éﬂ:&, 71 ?6'30&5 g, Sy 5.8 (prp.9 ylzggﬂz $Hz$), 3.92
z, 2HH, CHpON) 4.38. (@32Hd CI-CHZ)86850 Jéz ﬂ-il Fe=CH), 7.50 (m,

1M, A, % 87 §31nSel s & 9% 2 (m s, TH, ArH), 5.33 (d, J=88

Hz, 1H, Ar-H), 8.59 (s, 1H, Ar-H), 8.92 (m, 1H, Ar-H).

MS-ESI nm/z (rel. Int.): 457.9-459.8 (IMH]*, 100).

HPLC: Method A, Detection UV 254 nm, EHT 1494, RT = 5.39 min, purity

04.7%.

Example 13: 2-(4-Methyl-piperazin-1-yimethyl)-5-[5-( 7-trifluoromethyl-quinolin-4-
visulfanyl)-pentyloxy]-4H-pyran-4-one (EHT 7365).

Methanesulfonic acid 4-oxo-5-[6-(7-trifluoromethyl—quinolin-4-y|sulfanyl)-
hexyloxy]-4H-pyran-2-ylmethyl ester 9 (82 mg, 0.16 mmol) in 1.5 mL of
dichloromethane was charged in a 10 mL round-bottomed flask equipped with a
magnetic stirrer and under N, atmosphere. 1-Methylpiperazine (35.1 pl, 0.32
mmol) was added via syringe and the reaction mixture was heated at 45 °C for 2.
h 40. The reaction mixture was evaporated to dryness, recrystallized in EtOAc,
washed by Et;0. 40 mL of dichloromethane were added and the solution was
washed with successively NaHCO; at 5% (40 mL) and brine (40 mL). The
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15 M5-ESI mz (rel. Int.): 457.9-459.8 ([ MH +, 100).
HPLC. Method A, Detection U 254 nm EHT 1494, RT =

WO .28)/0m6435 purity 94.7% Exanple 13: PCT/IB2004/000926

2-(4-Met hyl -pioerazin-1- |Imethyl | L5-[5-(7
trifluorometh | puinolin 4 2 :

yl sul fanvl) - pent vl oxy] - 4H pyr an- 4- one (EHF 7365) .
Met hanesul f oni ¢ aci d

gt I - . | §. | )=
SRS, M"Yl ek MOSOLE b BB 1 AT bale vellow
sotil BHTY365558Lmgf 72 & vield)r omet hane was charged in a
10 nmL round-bottonmed flask equi pped with a 25 nmagnetic
stirrer and under N2 atnosphere. 1-Methyl piperazine

i nge and the

119 sfhuclure B mpBUIRY bx %o BhEGEhiY Bkl "9° 2 40. The
reaction mixture was evaporated to dryness,
recrystallized in EtOAc, washed by 20 __40 of

di chl or omet hane were added and t he (ol |o

washed with SUCCGSSW rrg\go
brine (40 m.). The 20%4/ 4 | B2004 D26
57 0 solution wag_drijed over MgSO4 |tered and
evaporated to g pyl e yellow solid EHT 7365 (59
ny, 72 %ykeld e stiructure of conpound ex 13 is
present ed ' O\ O FNFF MN 521.59;
Yield: 72 % YeIIowpaIe solid; Mp: 112.6 (r)C (dec.).

10 R, 0.26 (CH2CI 2: MeOH = 90: 10). 1H NVR (CD3CI, (3):
1.61-1.79 (m 2H, CH2-CH2-CH2), 1.82-1.98 (m 4H CHe-
CH2-CH2), 2.31 (s, 3H, CH3N), 2.20-2.75 (m 8H,
CH2-N- CH2 and CH2- N(CH3)- CH2), 3.15 (t, J = 7.2 H,
HW: 5205); YiBlB 72(%; Y2HowpaeHadld; Mp:8Di2.6 °Cldecs. 2 Hz,

0%@ mﬁ,}e?@%-(g&’i’@')k, C=CH), 7.26 (d, J = 4.8 Hz
1H-NMR (CD:Cl, 8): 1.61-1.79 (m, 2H, GHQ'CHQ‘CHZ) 1.82-1.98 (m, 4H, CHz-
CHx-CH)), 2.31 (s, 3H, CH3N), 2.20-2.75 (m, 8H, CH-N-CH> and CH>-N(CHs)-
CHy), 3.15 (t, J = 7.2 Hz, 2H, CH,S), 3.37 (s, 2H, =CCH2N), 3.89 (t, J = 6.2 Hz,
2H, CH,0), 6.45 (s, 1H, -C=CH-), 7.26 (d, J = 4.8 Hz ,1H, Ar-H), 7.56 (s, 1H, —
C=CH-), 7.71 (dd, J = 8.8 Hz J = 1.7 Hz, 1H, Ar-H), 8.23 (d, J = 8.8 Hz, 1H, Ar-
H), 8.35 (s, 1H, Ar-H), 8.79 (d, J = 4.8 Hz, 1H, Ar-H).

MS-ESI m/z (rel. Int.): 521.9 ((MH]", 100); 297.9 (20), 282.1 (20), 229.9 (30).
HPLC: Method A, detection UV 254 nm, EHT 7365 RT = 4.12 min, peak area
98.4 %, impurity RT= 5.24, 1.6 %.

Example 14: 2-Morpholin-4-ylmethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
entyloxyl-4H-pyran-4-one (EHT 7168). ’

Methanesulfonic acid 4-0x0-5-[6-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
hexyloxy]-4H-pyran-2-ylmethyl ester 9 (96 mg, 0.184 mmol) in 1.8 mL of
dichloromethane was charged in a 10 mL round-bottomed flask equipped with a

magnetic stirrer and under N, atmosphere.. Morpholine (41 pl, 0.46 mmol) was ‘
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15 C=CH), 7.71 (dd, J = 8.8 Hz J = 1.7 Hz, 1 H,
Ar-H), 823 (d, J =88 H, 1 H A- H, 835 (s, 1H,
wéneHo768579 (d, J = 4.8 Hz, 1 H, Ar-H). N5-ESPCWMiB2004/000926

(rel. Int.): 521.9 ([MH"', 100); 297.9 (20), 282.1
(20), 229.9 (30). HPLC. Meth A, detection UV 254
nm EHT 7365 RT = 4.12 mn, peak area 98.4 %
impurity RT= 5.24, 1.6 % 20 Exanple 14:

l+R=4-y I | o Q1K [
S fiaSvtfiod efe e Resction MusiCrd es PO A6 il h 0. The
r};éﬁﬁc}n m&'ktul'amsté\ﬁm'raieddoaﬂr?mess reclzrystalllzed mEtOAc washed by
- 0X0-5-]6-(/-trifl uoronet - gui-no ul fa
5Oy o rmeiRags ot aaHeceae c, sbb@onyras weshed with
. |

éi[ggéh%swé'lxjfdﬁggtb %t 59 f(?fg rﬁl[)ggﬁt? gﬁﬂ@ (ﬁ.@?ﬂEqur%ggﬂgﬁ@was dried
csxeirngSOa,nﬁlteradeand\levapmatqmm give atpathyellow solid BHT 7168 (60

g @mlgl was WO 2004/ 076445 PCT/ | B2004/ 000926 58
’Hgd 4RY®Yyringe and the reaction nixture was heated
at 45 Cfor 3 h 30. The reaction m xture was .
evaporated to dryness, recrystallized in Et OAc, washed
e structore aiocompaisndiex HHds oresemietbalome added and t he
sol ution was washed with successively NaHCO3 at 5%
(40 nmL) and brine (40 nlL). The solutign
over MgSH4, filtered and evaporatedgfo
yel |l ow solid EHT 7168 W %lyi elld). (Theg
structure of conpoundSex ¥4 IS présented bel ow (r) "~
SOv 0 FF~ OFM 508.55; Yielg: 64% Yellow
light solid; Mg Rf : 033(EtOAc) 15 1H NMR
(CDCI 3, 8):pl.7R 2H, CH2), 1.88-1.92 (m 4H,
2xCH2), 2.51>Z.5

MW 508.55; Yield: 64%; Yellow light solid; Mp= 93.3 °C.

Ryf: 0.33 (EtOAc)

TH-NMR (CDCls, 8): 1.72-1.74 (m, 2H, CHy), 1.88-1.92 (m, 4H, 2xCH,), 2.51-2.52
(m, 4H, CHx-N-CHp), 3.13-3.18 (t, J = 7.0 Hz, 2H, -SCHy), 3.36 (s, 2H, -NCHy),
3.72-3.73 (m, 4H, CH,-0O-CHy), 3.87-3.21 (i, 4 = 6.0 Hz, 2H, O-CHy), 6.47 (s, 1H,
-CH=C), 7.26 (m, 1H, Ar-H), 7.56 (s, 1H, -CH=C), 7.69-7.72 (d, J = 8.8 Hz, 1H,
Ar-H), 8.23-8.25 (d, J = 8.7 Hz, 1H, Ar-H), 8.36 (s, 1H, Ar-H), 8.78-8.80 (d, J =
4.7 Hz, 1H, Ar-H).

MS-ESI m/z (rel. Int.): 509.1 ([MH]", 100).

HPLC: Method A, detection UV 254 nm, EHT 7168 RT = 4.37 min, peak
area 99.9 %.

Preparation of EHT 8883 and EHT 1006.

5-(7-Bromo-heptyloxy)-2-(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one 4.
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(m 4H, CH2-N-CH2), 3.13-3.18 (t, J = 7.0 Hz, 2H,
-SCH2), 3.36 (s, 2H, -NCH2), 3.72-3.73 (m 4H,
WOREMOIQHE) , 3.87-3.91 (t, J = 6.0 Hz, 2H, O CERY/IBBOLAT00926
(s, | H -CHQ), 7.26 (m 1 H Ar-H), 7.56 (s, 1 H,
-CH:C),769772(d J=28.8 ,1H,.Ar-H),~
8.23-8.25 (d, J = Hle—F ,836(s 1 H,
Ar-,878880(d J: 1 H Ar-H

! 4
T\%hocﬁn ‘%Jnc?ét eot |p(|5%£aﬁ\é/d2§§ r&mb[ W%@Q %T“ Fbpb%?dure using 5-

Imehbxy-a¥( Wreﬂﬁ/deoifzfyreﬁﬁz-@imqymahylmwpyrﬁm4 -88831 00dg, E4-112 mmol),

GSRIO b8 b rR9Y 20 1 2 IBIRRRERIGPE A2 5. Phodg formimol). The
ddaled iRy 18 f?ea‘?ét?af‘BO%‘E’@oroz WBE W WH}ECha 5-(7- -bromo-heptyloxy)-
PCT/IBZOO4/ 000926 59 e corrpound was prepare
atiydrp-pyranx2aokemeihvbr-didayiar-4eenad was obtained (1.40 g, 78
%ydrl iy 2- (tetrahydro pyr an- 2-yl oxymet hyl ) - 4H pyr an- 4-

? 00 g, 4.42 mol ), Cs2CA3 (1.58 g, 4.86 nmol)
and 1, 7-di bronoheptane (2.5 nL, 14.6 mmol). The _
seal ed tube was heated at 80C for 2 h 30. A white
Ehe pHuciurer obeempourghAys oxgsented below:

2- (tetrahydro-pyran-2-yl oxynet hyl ) - 4H pyran-4<one 4
was obtained (1.40 g, 78 %yield). The stﬁ@re of
compound 4 is presented below. QO 10
MA 403.31; Yield: 78 % White splid 1I—PNI\/F\O(CDCI3a

S): 125 1.92, (m\ 165 _BxQI). t, J =6.8 He,

2H, BrCH2), B 50-3.59 (m 1 ), 378388(m 1
H,OCH2),385(tJ:66Hz '2H0 OCH2), 4.32 (d,
JBA = 14.4 Hz, 1 H, =CCH20, 4.51 (d, JAB = 14.4 Hz, 1
H,

MW: 403.31; Yield: 78 %, White solid.

TH-NMR (CDCls, 8): 1.25-1.92 (m, 16H, 8xCH,), 3.40 (t, J = 6.8 Hz, 2H, BrCH,),
3.50-3.59 (m, 1H, OCH,), 3.78-3.88 (m, 1H, OCH,), 3.85 (t, J = 6.6 Hz, 2H,
OCH,), 4.32 (d, Jsa = 14.4 Hz, 1H, =CCH:0), 4.51 (d, Jas = 14.4 Hz, 1H,
=CCH-0), 4.70-4.75 (m, 1H, OCHO), 6.50 (s, 1H, -C=CH-), 7.55 (s, 1H, -C=CH-
).

Example 15: 5-(7-(7-(Trifluoromethyl)quinolin-4-ylthio )heptyloxy)-2-((tetrahydro-
2H-pyran-2-vioxy)methvi)-4H-pyran-4-one (EHT 8883).

7-Trifluoromethyl-4-quinoline-thiol (320 mg, 1.4 mmol) was charged in a 50 mL
round-bottomed flask equipped with a magnetic stirrer and under inert
atmosphere. Anhydrous DMF (10 mL) and NaH 60% dispersion in oil (65 mg, 1.4
mmol) were successively added at 4°C. After 30 min a solution of 5-(7-bromo-
heptyloxy)—2-(tetrahydro-pyran-2—y|oxymethy|)-4H-pyran74-one 4 (520 mg, 1.3
mmol) in DMF (6 mL) was added at room temperature. The reaction mixture was
stirred for 2 h at room temperature. The reaction mixture was poured in 150 mL
of H20, extracted with EtOAc (3 x 80 mL). The organic layer was washed with
brine (2 x 20 mL), dried over MgSQ,, filtered and, evaporated to dryness. '_I',he :
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15 CCH20), 4.70-4.75 (m 1 H, OCHO, 6.50 (s, 1 H,
-C=CH), 7.55 (s, 1 H -C=CH Exanple 15:

WO6-2004/00d446 Tr i f | uor onet hyl ) gui nol i n- 4- PCT/IB2004/000926

| ~) heptyl oxy) -2m((tetrahydro- 2H pyran-2-ylox nmeth |

- 4H Dyran-4-one (EHT 8883). 2§, : :
7-Trifluoronethyl-4-quinoline-thiol (320 ng, 1.4 mmol)
was charged in a 50 nmL round-bottoned flask equi pped

4518 BB B A8 Byt SBlor 65 (R E1 ol oH -

955 g, 98:2) tmoQWevveB-(a? $Z+(:tuﬁsenovmthylaqmiadIlmu-wm:o)heptyloxy)-Z-

Rlehyisy P iedes Qﬂi@"b&[ﬂ%?é&]w&?ﬂ ORB(EHT B88R (390 410, 43 %
ynéld%@a‘h&nﬁZO my, 1.3 nmmol) in DMF (6 nL) was added
room terr‘per ature. The reaction m xture was stirred

for 2 h at roomtenperature. The reaction m xture was

%J%ﬁ%tgp%ﬁﬁgw”bovﬁ%%g%%eﬁéég Bl or i ne (5 7x 20

dried over filtered and. evaporated to
dryness The WO 2004/ 076445 PCT/ | B200 /000926 60

crude conpound was puw um chromat ogr aphy
(Si 02; CH2CI 2: MeOH =5 95°5 Yo ive

S-(7-(7-(tri f;myl ) qui nol i n- 4 |t| i ophephyl oxy) -
2- (0]

((tetrahydr @, rag- 2-yl oxy) net hyl ) - 4H py@- one
EHT 8883 (310 ng, 43 % yield) as an oil. 5 The
structure of conmpound ex 15 is presented below. 0 S

3G A poev o0 MW 55162 Yield: 43 % Q.
w55 6%&\%*&05%\% 97:3). 1HNVR (CDCI3, S):
R OB, TN = gH2). 312 (1, 3 =73 He 2

"Si @ﬂ&% 53-3 _&r% 3,79-3 88 (m
, (C@%‘@ {k 1%0 QﬂrﬂﬁHzﬁin) 3dft, J4—:72 2 Zi‘BAS CHy),

%5%3%7 th, 1h, %dga ‘?%)79 ﬁag%gé%&@%%lé & @'i —16'5 Hz, 2H, O-
CHyo);, GI3H)d, Jpa2¥ ddd Hi, =115. 0-CHz), 4.52 (dy I = 14.4 Ha, ﬁH, O-CHy),
4.72 (t, J = 3.0 Hz, 1H, CH), 6.51 (s, 1H, -C=CH), 7.27 (d, J = 5.8 Hz, 1H, Ar-H),
7.55 (s, 1H, -C=CH), 7.71 (dd, J = 8.8 Hz, J = 1.8 Hz, 1H, Ar-H), 8.24 (d, /= 8.8
Hz, 1H, Ar-H); 8.36 (s, 1H, Ar-H), 8.72 (d, J = 4.8 Hz, iH, Ar—H).

MS-ESI m/z (rel. int.): 552.0 ([MH]", 100).

HPLC: Method A, detection UV 254 nm, EHT 8883 RT = 5.90 min, peak area
99.2 %.

5-(8-Bromo-octyloxy)-2-(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one 5.

The compound was prepared according to the example 11 procedure using 5-
hydroxy-2-(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one (1.00 g, 4.42 mrhol),
Cs2CO;3 (1.58 g, 4.86 mmol) and 1,8-dibromooctane (4.12 mL, 22.1 mmol). The
sealed tube was heated at 80°C for 2 h 30. A white solid 5 was obtained (1.40 g,
78 % vyield).

The structure of compound 5§ is presented below:
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7.55 (s, 1 H -CCH), 7.71 (dd, J = 8.8 Hz, J = 1.8

Hz, 1 H Ar-H, 824 (d, J =88 Hz, 1 H A-H; 8. 36
wWO02004076445Ar -H), 8.79 (d, J = 4.8 Hz, 1 H Ar- PRT/1B2004/000926

M5-ESI rya/z (rel. int.): 552 O ([MH+, "1i 00). HPLC

Met hod A, detection W 254 nmy EHT 8883 RT ='5.90 min,
peak area 20 99.2% 5-(8-Bronp-octyl oxy)

2- (tetrahydro-pran-2-yl oxymet hyl | ) - 4H pyran- 4- one 5.
The conpound was prepared according to the exanple 11
procedure using 5- 25

hydr oxy- 2- (t et rahydr o- pyr an- 2-yl oxymet hyl ) - 44 pyr an- 4-
one (1.00 g, 4.42 nmmol), CS2CA3 (1.5 4. DI )
and 1, 8-di bronooctane (4.12 nm., 2 9 n. The

seal ed tube \as heated at 80C for ||2 h| 30. Awhite
solid 5 was 0D n 1eld).” 30 The
structure of conpound 5 is presente
2004/ 076445 PCT/ 1 B2004/ 000926 61 OO0 Br 0 MmN

417.33; Yield: 62 % Yellowoil. 5 "'"HNW (CDCl 3, 8):

I YRR ML T N
@ﬂNﬂ\)lR (5}@@3(8); 1325; @26(n#'21 s(mbxc:@H%Mo @; 9% é% HiBéH BrCHy),
@@92@9 (4n,7mH4 QGHg)m3. 18-!3 8830HO)1H 608H12),s3. 815 eu J 6.6 Hz, 2H,

QH a2 1de Vi momdih oy T FoRHRON 451 (B ohect 144 Hz, 1H,

£0RY,H); 4(70ed.78 vH_prdrm @ClHID)f 8150 &, WHxg=0-hyt 5546 1H, -C=CH-
yran-4-one (E 1006
-Trifl uoronet hyl -4-qui nollne thiol (300 ng, 1.3 nmol)
was charged in a 50 nL round-bottoned flask equi pped
with a magnetic stirrer and under inert atnosphere.

on L Ii:e'l,rahdro-

&

S, Av' i1

PHLBraR Q- ﬂbk‘v)meiﬁ\!/l)lﬁ%\/lﬁﬁ éﬁoﬁ@(EHq'”ﬁ)OG)

7-Trifluoromethyl-4-quinoline-thiol (300 mg, 1.3 mmol) was charged in a 50 mL
round-bottomed flask equipped with a magnetic stirrer and under inert
aimosphere. Anhydrous DMF (10 mL) and NaH 80% dispersion in il (53 mg, 1.3
mmol) were successively added at 4°C. Afier 30 min a solution of 5-(8-bromo-
octyloxy)-2-(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one 5 (500 mg, 1.2
mmol) in DMF (5 mL) was added at room temperature. The reaction mixture was
stirred for 2 h at room temperature. The reaction mixture was poured in 150 mL
of H20, extracted with EtOAc (3 x 80 mL). The organic layer was washed with
brine (2 x 20 mL), dried over MgSQs,, filttered and evaporated to dryness. The
crude compound was purified by column chromatography (SiO,; CH2Clo:MeOH =
95,5 to 98:2) to give 5-(8~(7-(trifluoromethyl)quinolin-4-ylthio)octyloxy)-2-
((tetrahydro-2H-pyran-2-yloxy)methyl)-4H-pyran-4-one EHT 1006 (320 mg, 47 %
yield) as a white solid.

The structure of compound ex 16 is presented below:
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octyl oxy) - 2- (tetrahydr o- pyran- 2-yl oxynet hyl ) - 4H pyr an-
4-one 5 (500 ng, 1.2 20 mol) in DMF (5 nL) was added

wanowmae4s enper at ure. The reacti on m xture wasPCSABI00€0H0926

for 2 h at roomtenperature. The reaction m xture was
poured in 150 nmL of H2O extgacted with EtOAc (3 x 80.
mL). The organic |layer was washed with brine (2 x 20 .
m), dried over MySO4, filtered and evaporated to
dryness. The crude conpound was purifioed by col um

chr omat ogr aphy (' Si 02/@2Q/2\I\/;Qj/3025 95:5 to 98:2)

to give .
5-(8-(7-(trifl yorgrethyl ) qui nolin-4- Xy) - 2
- ((tetrahydrOpyrn-Z-yI oxy) met hyl J’- 4H pyran-4- one
EHT 1006 (330 my” 2M°. % vyield) as a white solwd” The

structure of conpound ex 16 is presented bel ow. 30 WO
2004/ 076445 PCT/1B2004/000926 62 0 s OO O F3C1 i

MWV§65 é@lym @6&0 %8\%&@&?% §\h| te soI id; M:

5 ' H NMR
Rc@d@(Cld;Cle@Hl— 9530m 18H, CH2) 3 12 (t, J = 7.3

%Wﬁmﬂ; 1 39«3585 {m J%EI‘ éfuzm@ 124, )Jo—37c§%z3 2H, s- -CH;),
:45323 Sxd (miB, *’“’%ﬁé bizrg. §§Z'(WP1‘%“% %14;85%28(50'(1 #‘q‘mHz 2H, O-

@Hs)l 4(@2 (c.! #BA —Oﬁam)uz 71H?.7O(®|H2)J ﬁzs(d, i, = 144 I-&r 1+H1,,o -CHy),

1720 \Fr 39 Ve R o1, SP 02l 127 B = R T Hg, 11, A

R53Gs( $H, JC*CH)}WH) (d8, 72 &.9.H J'—/‘\ 78FEZ1H151\'#FmBg7D(d J=87
Y rel, |nt i" 566. 0 ( 00

*Rgtﬁid‘\m ?o%?’ ¢8i B AHRR7944), Er—rﬂ 1RTAr-H). 10 ni n,

iﬁSﬁSP (rfg%l@%éaé% (ﬁ{ﬂg@aﬁ% on of internedi ates

HPLC i\/iethod A, detection UV 254 nm, EHT 1006 RT = 6.10 min, peak area

99.5%.

Preparation of intermediates compounds 10-15.

5-(5-Bromopentyloxy)-2-(hydroxymethyl)-4H-pvran-4-one 0.

Kojic acid (2 g, 14.1 mmol), Cs,CO; (4.6 g, 14.1 mmol) and DMF (12 mL) were
charged in a 100 ml round-bottomed flask equipped with a magnetic stirrer. 1,5-
Dibromopentane (8.1 g, 35.2 mmol) was added and the reaction mixture was
stirred for 2 h at 110 °C. After evaporation of DMF, the reaction mixture was
poured in 50 mL of H,0, extracted with CH,Cl, (2 x 100 mL). The o(rganic layer
was washed with brine (2 x 20 mL), dried over MgSO,, filtered and evaporated to
dryness. The crude compound was purified by column chromatography (SiOy;
CH2Cl;:MeOH 99:1 to 95:5) to give after evaporation 5-(5-bromopentyloxy)-2-
(hydroxymethyl)-4H-pyran-4-one 10 (1.9 g, 46 % yield) as a brown oil.

The structure of compound 10 is presented below:
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5-t5- Sronmooent | oxy2-(h droxvnethvi -4H+-pyran-4-one
10 20 Kojic acid (2 g, 14.1 mmol ), Cs2C38 (4.6 g, 14.1

wonuni4jo7ead DVF (12 nl) were charged in a 100 RCT/IB2004/000926

round- bottoned fl ask equi pped with a magnetic stirrer.
1,5- D bronopentane (8.1 g, 3%32 mmol) was added and .
the reaction m xture was stirred for 2 h at 110 C
After evaporation of DVMF, the reaction m xture was
poured in 50 nL of H2O, extractedwth CH2Cl2 (2 x 100
m.). The organic | ag S d wth brine (2 x
20 n), dried over MgSO4, filterfd gnd evaporated to
dryness. The crude conpound was by col um
chromat ography (Si 02; CH2Cl 2: Me 99:1 to 95:5) to
gi ve after evaporation 5-(5-bronopentyl oxy) - 2-

d ) one 10 (1.9 g, 46 %yield)
g\dswaé )cf)gheﬂy# 4@%’%H0%c?iucture of conpound 10 is

Br:é)s@@(@HZCDIQiW@H\ADQZIQOM 076445 PCT/ | B2004/ 000926 63

el MN 291.14: Yield: 46 % B I
H-NIIBICBE 18051 96563 (o1 PH, GO Gon SAHSEHy), 3.43 (¢, J =

07 ¥ 208D s ST <ot M RO 48Ty ;é 629Hz> 652

(@CPHZ}C eH)57.69, As24H, @ﬂ&ﬂ) . 5,52 (s, LK -c
éM‘R }Jﬁj' -G cDCl 3, 6): 22. 28

2 -NMR $6DCs, §)p 22 83%4@(1 2@0 582.2%. 52 611 60,561, 69.27, 111.44,
244 : 175.03. 10 MS-ESI nf | .

1’@@23 14&#?5&%3& T-?@Eﬂ z (re

HPLC. Met hod A, detection
MS ESHnMreRTnt:) 295, 01129(3 OF(EMH] area 98. 0%
triflu ui nolin-4 onxy sent | ox 1r
épf-ﬁyéf%ﬁg%% Hﬁ? cligh l:b\/ﬂ)ﬁdlm BT i/ 51min, psak area 98.0%.
6-Tri fluoronethyl -quinolin-4-ol (0.23 g, 1.08 nmol)

was dissolved in DMF (3 nl).
5+(5-(6-(trifluoromethyl)quinolin-4-yloxy)pentyloxy)-2-(hvdroxvmethvl)-4H-pvran-

4-one 11.

6-Trifluoromethyl-quinolin-4-ol (0.23 g, 1.08 mmol) was dissolved in DMF (3 mL).
Cs2C0; (0.35 g, 1.08 mmol) was added at RT and the mixiure was stirrad for 10
min. A solution of 5-(5-bromo-pentyloxy)-2-hydroxymethyl-pyran-4-one 10 (0.30
g, 1.03 mmol) in DMF (2 mL) was added via syringe. This mixture was stirred at
50 °C for 1 h. Water (10 mL) was added and the mixture extracted with EtOAc (2
x 50 mL), washed with water (3 x 50 mL), brine (3 x 50 mL) dried over MgSO,,
filtered and evaporated. The crude product was purified by column
chromatography on silica using as eluent (CH2Cl:MeOH) = 90:10. 5-(5-(6-
(trifluoromethyl)quinoIin-4-yloxy)pentyloxy)-2-(hydroxymethyl)-4H-pyran-4-one "
was obtained (93 mg, 21 % yield) as a yellow oil.

The structure of compound 11 is presented below:
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Cs2C38 (0.35 g, 1.08 mml) was added at PT and the
m xture was stirred for 10 mn. A solution of

woe-20E/064anCco- pent yl oxy) - 2- hydr oxymet hyl - pyr an- 2€ome2080000926

(0.30 g, 1.03 mmol) in DVF (2 nmL) was added via
syringe. This m xture was stigfed at 2050 (r)C for .1
h. Water (10 m -) was added and the m xture extracted
with EtOAc (2 x 50 nmL), washed with water (3 x 50
m.), brine (3 x 50 nL) dried over I\/gS@4 filtered and
evaporated. The crude product was pu | ed @V col um

chr omat ography on_silica CHZCI 2: MeOH)
" Wg
R 4-y|oxy)penF&ony)-Z-(hydrox

= 90:10. 5-(5-(f:
(trifluoromet hygyoyrfe

@ 1 25 was obtained (93 ng, 21
%vyield) as a yell ow*0iIN” The structure of conpound 11

ynet hyl ) - 4H pyr an- 4
is presented bel ow. WO 2004/ 076445 PCT/1B2004/ 000926

N MA _423.38; Yield: 21 % VYell

@W 42%&%5(%! EJ:(Zéﬁz(:IY llowil = 90: 1o|)e 5 1H NVR (?ZDCIO\éV :
8 2 1.88-2.10 4H, 2xCH2
g?.go é(é@rzélf Mé@]—l %1@',2) - 2(()m(t » X %)

’eH-NMB (cnmgm) 1, zo-sze*(em 2H, CH@m @-2 1(B(r5,24f652xC1HJg-) 3.90 (i,
862 7CHoR), 4204k 3H T 5 Gk, 1OLCHT 462 (hi2h -CH2-O),
@-_5%3 {1 BAEO] 308 . h 2t o, 410, o
(diatg 1, J428.8937 ([\RI0+Hz,300H), 811@. (67 1H].06) 8.8HRL ArHYR8ISAds, 1H,
&H 9? gé gﬂzlw'f%iséd}o ﬁgyl_) gu?golml 2 4p§2§yazzgﬁt 8I80>c<)y
Wéﬁ?*?ﬁﬂ%ff&ﬁ{‘ﬂ%""zﬁ T RIS 188) o oy

KEBRCOBA4IRO60 ﬁﬂgi,et&tlﬁanM1254 randRAY G0anim, PEK 6Beand.0 %.
were stirred at 70Cin a 50 m round- bot t omed f | ask

5-(5-(7~(Trifluoromethyl)guinolin-4-yloxy)pentyloxy)-2-(hydroxymethvl)-4 H-pyran-
4-one 12.

7-Trifluoromethyl-4-quinolinol (320 mg, 1.5 mmol), Cs,CO; (500 mg, 1.5 mmol)
and anhydrous PMF (3 mL) were stirred ai 70°C in a 50 ml round-bottomed flask
equipped with a magnetic stirrer. After 20 min, 5-(5-bromopentyloxy)-2-
(hydroxymethyl)-4H-pyran-4-one 10 (420 mg, 1.4 mmol) in DMF (2 mL) was
added and the reaction mixture was stirred for 15 h at 75 °C. DMF was
evaporated at 60 °C and the reaction mixture was poured in 20 mL of H.O and
extracted with EtOAc (3 x 100 mL). The organic layer was washed with brine (10
mL), dried over MgSOy, filtered and evaporated to dryness. The crude compound
was purified by column chromatography (SiO,; CH,Cl,:MeOH = 98:2.to 90:10) to
give after evaporation 5-(5-(7-(trifluoromethyl)quinolin-4-yloxy)pentyloxy)-2-
(hydroxymethyl)-4H-pyran-4-one 12 (300 mg, 47 % vyield) as a wh.ite solid.

The structure of compound 12 is presented below:
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equi pped with a nmagnetic stirrer. After 20 m n,

5- (5-bronopent yl oxy) - 2- (hydr oxynet hyl) - 4H pyr an- 4- one
waQod2048y, 1.4 mmol) in DMF (2 L) was 20 ad#ed/1Bavd4/000926
the reaction m xture was stirred for 15 h at .75 C. DW
was evaporated at 60 C and tge reaction m xture was
poured in 20 nL of H20 and extracted with EtOAc (3 x
100 nmL). The organic |layer was washed with brine (10

m.), dried overFJ@ySO4, filtered and evaporated to

dryness. The crude ound was purlpi ed by col um
chr omat ography (Si O H2OL2 M OR-9 ~2.to0 90:10) to
25 give after evaporgtign l OH
5-(5-(7-(trifluorometh§T ) quinol i n-4-yPoxyy pent yl oxy) - 2
- (hydroxymet hyl ) - 44 pyran-4-one 12 (300 nmg, 47 %
|eI d) as a white solid. The structure of conpound 12

28t dalds di7 ok Wiiitepsyoias Mpe 446.18 | B2004/ 000926

_ & 423.38; Yield: 47 % Wite
ﬁ%P.?@@C'%qﬁé Sh:5Yp) o (CHDCI 2: NBOH = 95:5). 5 -
*me(cg@&g 1568 117§%n12F|80(-(;H2)2H sélmgq 4H86>@Hg>13 .88 (t,

£ 6.2 Hzg2H, CHQH 4@Slcﬁt|2~)' ﬁ%bIZ( 2H, @CF@)cm@)O (s, @H570-CHy),

éHév édj;l o ?&; 5, U 581z, 2 %[57 590 11/ 5&(& Zoe% (dd, 1H J

=882Hi3Jﬁ1(5Hz NH);% B)rrs 82, 281, AtH).8.96td51RH = 5°QH): ArH).
é é@ i 61, 28.44, 28.67, 60.69 56,
6-NUR ( cma) 12 692281451 PRy E560.69; 6856, @23@1102 20 111.82,

1}@5%81211%114@5142@323 12448210439, 144, 5473{ 47, 147.76, 152.70,

161.55,:161269,0174.84] +) . HPLC. Method A, detection UV 254

@@[‘% @7ﬁ8?&%§?ﬁ&e&§u’ﬁb§a4ﬁfpgr z}lg 3-yl oxy) - Dent yl ox
Eéé#%é Method @l g@?écﬁ%h'uﬂ Y50 %rh NET 3 £ 3000 bbbk 3fddlo0.5 %.

yl “ester

4-[5-(6-Hydroxymethyl-4-oxo-4H-pyran-3-yloxy)-pentyloxy]-7-trifluoromethyl-

uinoline-3-carboxyvlic acid ethyl ester 13.

4-Hydroxy-7-irifluoromethyl-quinoline-3-carboxylic acid ethyl ester (0.86 g, 3.02
mmol) was dissolved in DMF (10 mL). Cs,CO; (0.98 g, 3.02 mmol) was added at
RT and the mixture was stirred for 10 min. A solution of 5-(5-bromo-pentyloxy)-2-
hydroxymethyl-pyran-4-one 10 (0.86 g, 3.02 mmol) in DMF (5 mL) was added via
syringe. This mixture was stirred at 50 °C for 22 h. Water (10 mL) was added
and the mixture extracted with EtOAc (2 x 50 mL), Washed with water (3 x 50
mL), brine (3 x 50 mL) dried over MgSOs, filtered and evaporated. The crude
product was purified by column chromatography on silica using as eluent
(CH.Cl2:MeOH) 90:10.  4-[5-(6-Hydroxymethyl-4-oxo-4H-pyran-3-yloxy)-
pentyloxy]-?-trifluoromethyl-quinoline-3-carb'oxylic acid ethyl ester 13 was

obtained (0.43 g, 31% yield) as a pale yellow foam.

The structure of compound 13 is presented below:
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4- Hydr oxy-7-trifl uoronethyl - qui nol i ne-3-carboxylic
acid ethyl ester (0.86 g, 3.02 mmol) was dissolved in

wOlbo4(0z048L) . Cs2CO8 (0.98 g, 3.02 mml) was a#deaBan4/000926

20 RT and the m xture was stirred for 10 mn. A

sol ution of 5-(5-brono-pentyl gxy)-2- - .
hydr oxynet hyl - pyran- 4- one 10 .86.g, 3.02 mol).in
DMF (5 nmL) was added via syringe. This mxture was

stirred at 50 C for 22 h. Water (10 s added and.
the mixture extracted with EtOAc (2 k 50 mOH washed
with water (3 x 50 nl), bxine (3 ) dried over

MySO4, filtered and evar%rat@ed The crlude 25 product
was purified by coldfis tographyoon silica using
as eluent (CH2Q 2: 9% 10.

4-[ 5- (6- Hydr oxypet'hy pyr an- 3-yl oxy) -

pent yl oxy] - 7-tri fg uor omet hyl - qui nol'i ne- 3- car boxylic
acid ethyl ester 13 was obtained (0.43 g, 31 %yield)
as a pale yellow foam 30 The structure of conpound 13

o) + | 45 PCT/ 1 B2004/ 000926
hGIIgv ﬁ%?_lﬁgo‘?@kp%ﬂ%( p%ﬁl@é\/f@gﬁﬂz MAN 495.45; Yield:

BE 06 (GhLELMeOb=909m Rf. 0.5 (CH2CI 2: MeOH = 9: 1).

=] rel, ol " 49 6 ([M{+, 100). HPLC
M§Emz'{d&§tl tcl‘ 48ﬁ %‘t\)([%ﬂ ﬁ(ﬁ RT = 4. 91 mn, peak
HPEE Aethod, detection UV 254 nm, RT = 4.91 min, )peak area 98.1 %.

5-(5-(8-(Trifluoronethyl)quinolin-4-yl oxy
(hyd r oxymet hyI) 4H-pyra n- 4-one 14. 10
b | 0l j

pent yl oxy) -

4—one 14.

8-Trifluoromethyl-quinolin-4-ol (0.84 g, 2.88 mmol) was dissolved in DMF (5 mL).
Cs,CO;3 (0.98 g, 3.02 mmol) was added at room temperature and the mixture
was stirred for 10 min. A solution of 5-(5-bromo-pentyloxy)-2-hydroxymethyl-
pyran-4-one 10 (0.86 g, 3.02 mmol) in DMF (5 mL) was added via syringe. This
mixture was stirred at 50 °C for 18 h. Water (10 mL) was added and the mixture
extracted with EtOAc (2 x 50 mL), washed with waier (3 x 50 mL), brine (3 x 50
mL) dried over MgSQy, filtered and evaporated. The crude product was purified
by column chromatography on silica using as eluent (CH,Clo:MeOH) = 90:10. 5-
(5-(8~(Trifluoromethyl)quinolin-4-yloxy)pentyloxy)-2-(hydroxymethyl)-4 H-pyran-4-
one 14 was obtained (0.53 g, 35 % yield) as a pale yellow foam.

The structure of compound 14 is presented below:
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Cs2C38 (0.98 g, 3.02 mml) was added at room
tenperature and the mxture was stirred for 10 mn. A

weabwtorens of 5- (5- br ono- pent yl oxy) - 2- hydr oxy mePayiiB2004/000926

pyr.an-4-one 10 (0.86 g, 3.02 nmol) in DMF (5 m-) was
added via syringe. This 15 mgjure was stirred at 50
(r)C for 18 h. Water (10 nlL) was .added and the -m xture
extracted with EtOQAc (2 x 50 nL), washed with water (3
VF*O42§-$8 Vield85(%; PaRdyelld fodi.ed over MyS1,
tered an evapor ated. The crude product was
RAQ. 2(@Hisz3Me®I-Lm\9 Bhr omat ogr aphy ‘on silica using as -

el uent (CH2CI 2: MeOH) = 90:10. 5-
WS-EBL e (ﬂei-dlﬂﬂéﬁgﬁfﬁﬂ M HoPeIn 243 (10R)Y) pent yi oxy) - 2- (
ML VRATRAN r o0 o R B e bl apogt o o

structure of conpound 14 is presented below OH O ON
76445 tPICT/I 3 ,

9 1). MB.ESI mz (rel. Int.): 423 89 ([M+ 55). 211

(100). HPLC. Method A, detection W 254 nm RT = 4.60

Qumazpkha-lé clr(@0 g76£84%5nmcﬂ) was dissolved in DMF (7 mL). Cs,CO3 (2.23

G b3k A St Pl B RL AL E hiicd K YV g min. A

. wﬁtl@h o QL(‘ﬁelﬂI’oh’fb R¥( &yﬁﬁ)hydr&@&ﬁ@ﬁy(—@yr&ﬁ 4-8ne 6108 90 g, 6.52

was added he mi'xture was stirréed
mm in DMF 67 g’d.p)bwa@@dged wa syringe. This mixture was stlrred at 50 °C

B 10 B M Sl U i one 2

00 h‘rl.g(ﬁwaglm'n?; wiﬂmﬁlalree(?yvagomrgt) gmmt(%omo miloy ddedh over MgSQy,
ter (15 - s, added and, t he xture extracte
(Ylfqrﬁd E@Osc %‘éargprg%% ﬂ%e SR PTROVRE WS, Rl%'%‘%dlg@’ column
. = | -
S 4300 55 ] GHEC RS 85 B9z
4olaxyipersyloky)e2inyyosyhgthyl)-4fiHpycan-dsineg 18swas wiiained (0.61 g,
8% 9id)'58 paidYellow 2ofid ( Q1 nazolin-

The structure of compound 15 is presenied below:

O/\/\/\O
7

MW: 356.37; Yield: 26 %; pale yellow solid; Mp: 117.7 °C.

RF: 0.45 (CH2Clo:MeOH = 9:1). |

TH-NMR (CDCl;, d): 1.50-1.65 (m, 2H, CHy), 1.80-1.95 (m, 4H, 2xCH2) 3.78 (s,
1H, OH), 3.86 (t, 2H, J = 6.2 Hz, -OCHy), 4.03 (1, 2H, J = 7.3 Hz, -OCHy), 4.49 (d,
J = 6.2 Hz, 2H, CH2-OH), 6.51 (s, 1H, -C=CH), 7.48-7.55 (m, 1H, ArH), 7.57 (s,
1H, -CH=C), 7.70-7.80 (m, 2H, ArH), 8.07 (s, 1H, N=CH=N), 8.30 (dd, 1H, J =
8.0 Hz J = 1.0 Hz, ArH).
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4-yl oxy) pent yl oxy) - 2- (hydr oxynet hyl ) - 4H pyr an- 4-one 15
was obtained (0.61 g, 26%yield) as a pale yell ow
weabih7edlihe structure of conmpound 10 is presenPew/1B2004/000926
below. 20 (r) (r)H O N N MN 356.37; Yield: 26 %
pal e yellow solid; M: 117. 7& Rf. 0.45 (CH2Cl 2: MeOH
=9:1). 25 1HHNWR (CDCI 3, d): 1.50-1.65 (m 2H, CH2),
1.80-1.95 (m 4H, 2xCH2), 3.78 (s, 1 H OH), 3.86 (t,
2H, J = 6.2 Hz, -OCH2), 4.03 (t, 2H, J = 7.3 Hz,
-OCH2), 4.49 (d, J =6.2 Hz, 2H, CH2-OH), 6.51 (s, 1
Pleparativh of intedmediadtesgorhpbundst6-20. 57 (s, 1 H,
-CH=C), 7.70-7.80 (m 2H, ArH), 8.07 (s, 1 H N=CH=N),
830(dd 1H J-= 80HzJ:10Hz ArH) . WO

methamesulfnrmteﬂb‘xy) pentyl oxy) 4- 6x0- 4H- pyran 2-yl ) net hy

| 5 methanesul fonate 16. To a sol ution of

5-(5-(6- (trifluoronethyl)quinolin 4-yl oxy) pentyl oxy) -2

To (hydr oxygémY! Jof4H3 tifleev® nisth{1fuiAdlin-4- )?ﬁ@‘n loxy)-2-
i n CH2CI lm(‘lan) was 2%86;-( at OCt‘r(?cg{hlamﬁh%( Hloxy)
(pydraxymethytbii-pyranifaees ditf (3 mg K32 iraaof)2ip, GHzQlp6, mL) was

%ﬁ%?\ 918 it GT bl 28 ahiioh s rlesdfordy ghérice 205
Wi s0.2eshedIWMThHe seititon &%sxstlrﬁéd at RT éri £8 levbichidvo®@thane (50
filtered and evaporat ed

mk) was @sldestand hh@rsgmq{nga yyashedwith water (2 x 100 mL), dried over

24 et -4-
WS Do Tleptsty ) el e viaPteRt = (BB Miflyeromethylquinolin-4
yloxy)pentzioxy)-gedxe-46tpyoan-@-y)mathyrnetsanastifonateoi6 was obtained
GBORRY6h.59: VS S2 L PAR YRS

The structure of compound 16 is presented below:

MW: 501.47; Yield: 90.5 % (crude); Pale yellow oil.

Rf. 0.6 (CHClo:MeOH = 90:10).

"H-NMR (CDCI3, d): 1.70-1.81 (m, 2H, CH>), 1.88-2.10 (m, 4H, 2xCH,), 3.12 (s,
3H, CHs), 3.95 (t, 2H, J = 6.2 Hz, -CH,-0), 4.25 (t, 2H, J = 6.4 Hz, -O-CHy), 4.99
(s, 2H, -CH»-0), 6.52 (s, 1H, -CH=C), 6.84 (d, 1H, J = 5.4 Hz, ArH), 7.62 (s, 1H, -
CH=C), 7.87 (dd, 1H, J=8.8 Hz J = 2.0 Hz, ArH), 8.14 (d, 1H, J = 8.8 Hz, ArH),
8.51 (s, 1H, ArH ), 8.85 (d, 1H, J = 5.3 Hz, ArH).

MS-ESI m/z (rel. Int.): 501.83 ([MH]*, 80), 288.94 (100).

HPLC: Method A, detection UV 254 nm, RT = 4.65 min, peak area 81.2 %.
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0O, 0O FF4 F MN 501.47; Yield: 90.5 % (crude); Pale
yellow oil. 20 14f. 0.6 (CH2CI 2: MeCH = 90: 10). 1H NMR
wOCDGI036446) : 1.70-1.81 (m 2H, CH2), 1.88-2. 10PCMIB2bbY/000926
2xCH2), 3.12 (s, 3H, CH3), 3.95 (t, 2H, J = 6.2 Hz,
-CH2-0), 4.25 (t, 2H, J = 6.4g4iz, -OCH2), 4.99 (s,

2H, -CH2-O, 6.52 (s, 1 H -CH=C, 6.84 (d, 1 H J =

5.4 Hz, ArH) 7.62 (s | H - CH=C), 7.87 (dd, | H J

, 25 8.51 I , O. ) } = 5.
t Ifo -n’iz(rel. Int.): 501.83 ([MH+, 80),
288.94 (100). HPLC: Method A, detection W 254 nm RT
= 4.65 mn, peak area 81.2 % WD 2004/076445

PeT/ I55828@élmfﬁ|9260f 69£t'> r(]5 (7-(tr|fluo;'omethyl)qu|noI|n-4-)tlloxy)pentyloxy)-2-
i f,} uor o ui nol i n en

ety Ak By reniAZ (B mEnB &7 manall & GHLCisd! & mL) was

é&’(‘jéﬂ hP0° @ftrl?tmalamme {%6 H‘g8|68 mlmnol)4 y?tg)e(lg sulfcin)yf SQW'dE (53 uL,

S-(5-(7-(tri orone nol
0.68 mnyad). dma’rsmlhydm waér shjrrexh att Rinfor 125 (. DMichprofethane (50 mL)

mﬁqﬂﬂda%& g'!‘? &8 %@“%68"’%%‘? ev'tﬂe‘e/ﬁfﬁﬁgiﬁ fiGQymL), dried over

000, e U8k o 00 BT SIS RSO i+

udﬁ&y)pﬁetymyarﬂr@fo Mspme-li’e)d)mbthyl mtbanQSijlf»nam1mas obtained

(BE0FBorYF br VIS A R i 10

yI oxy) pentyl oxy) - 4- oxo- 4H pyr an- 2-yl ) net hyl
nesul fonate 17 was obtained (260 ng, 91 %yield)
éfH?@&Oﬁ@mBWWﬂ__lsmeewiem:b@pw of conmpound 17 is
presented below. 0, ,0 O FF~04r,

) . lC)I O\/S”O
ZahN
F F O/\/\/\O
s
N

RW: 501.47; Yield: 91 %; Yellow oil (crude product).

Rf: 0.6 (CH2Clo:MeOH = 9:1).

MS-ESI m/z (rel. Int.): 501.70 ([MH]", 100), 288.84 (80).

HPLC: Method A, detection UV 254 nm, RT = 4.57 min, peak area 94.0 %.

4-[5-(6-Methanesulfonyloxymethyl-4-oxo-4H-pyran-3-yloxy)-pentvloxy]-7-

trifluoromethyl-quinoline-3-carboxylic acid ethyl ester 18.

To a solution of 4-[5-(6-hydroxymethyl-4-oxo-4H-pyran-é-yloxy)—pentyloxy]—?-
trifluoromethyl-quinoline-3-carboxylic acid etHyl ester 13 (330 mg 0.67 'mmol) in -’
CHxCl; (15 mL) was added at 0°C triethylamine (37 L, 0.26 mmol),
methanesulfonyl chloride (62 pL, 0.80 mmol). The solution was stirred at RT for 1
h. Dichloromethane (50 mL) was added and the solution was washed with water
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FO 15 N VFW 501.47; Yield: 912 % Yellow oil (crude
product). Rf 0.6 (CH2ClI 2: MeOH = 9:1). MS-ESI mz

woOnread4/07éqas. ). 501.70 ([VH +, 100), 288.84 (80) PCRAB2004/000926

HPLC. Method A, detection W 254 nm RT = 4.57 mn,

peak area 94.0 % 70 : '

4-[ 5- (6- Met hanesul f oU oxnet hyl - 4- oxo-4H p ran- 3-

| ~oxy) - pent | oxv]-7- '

(2 x H0oanD)Rirex ovartiMGS O ileré@ BR@eXab6rated ATI8é BiMlde product was
ester 18. 25 To a solution of

Ruiified By reRlvmRy elomatography - anH siigaausipg yas elyent bitlyCleMeOH =
Al et r - gui ROl ne- 3-carhoxyl i ¢ i d
Y8 PO TR E MDA i SLIBEI I T fosgsrpyran-2-
yimetijitnethanc8dfonadtet 1§ 1 vead robtdinéd p«émeoxﬁgf‘z 65% Yield) as a pale
)E%f hanigsulfonyl chloride (62 pL, 0.80 mml). The -
O PHn was stirred at RT for 1 h. Dichloronethane
(50 m.) was added and the sol ution was washed wth
wat er WO 2004/ 076445 PCT/ |1 B2004/ 000926 70 (2 x 100
The¢ strdctueel oboempbtyeda8 i ipresamted belbwevapor at ed. The
crude product was purified by col unm chronat ography
on silica using as eluent CH2Cl 2: Me :
(5-(5-(6-(Trifl uororretTIEB/I quinold n-
4- oxo- 4H pyran- 2- yl) hyTarethan€su
obt ai ned (246 ny, VP
The structure of DHis presented below. O
(r) 0 0''' 0 XXJO~A FKlO Mn: 573.54; Yield: 65
% Pale yel |l owfg _

oxy)\. ' fyl OoXY) -
onat ¢ 18 was

MW: 573.54; Yield: 65 %; Pale yellow foam.

Rf: 0.5 (CH2Cl2:MeOH = 9:1).

MS-ESI m/z (rel. Int.): 573.79 ([MH]", 100), 527.70 (30).

HPLC: Method A, detection UV 254 nm, RT = 5.38 min, peak area 60.1 %.

(5-(5-(8~(Trifluoromethyl)guinolin-4-yloxy)pentyloxy)-4-oxo-4H-ovran-2-vlmethvl

methanesulfonaie 192.

To a soluton of 5-(5-(8~(trifluoromethyl)quinolin-4-yloxy)pentyloxy)-2-
(hydroxymethyl)-4H-pyran-4-one 14 (430 mg, 1.02 mmol) in CH,Cl, (15 mL) was
added at 0°C triethylamine (173 pL, 1.21 mmol), methanesulfonyl chloride (95
HL, 1.21 mmol). The solution was stirred at RT for 1 h. Dichloromethane (50 mL)
was added and the solution was washed with water (2 x 100 mL), dried over
MgSQ,, filtered and evaporated. The crude product was purified by column
chromatography on silica using as eluent (CH.Cl.:MeOH) = 95:05. (5-(5-(8-
(Trifluoromethyl)quinolin-4-yloxy)pentyloxy)-4-oxo-4H-pyran-2-yl)methyl
methanesulfonate 19 was obtained (188 mg, 37 % yield) as a pale yellow oil.

The structure of compound 19 is presented below:



Rf. 0.5 (CH2C1 2: MeCH = 9:1). MS-ESI mz (rel. Int.):
573.79 ([WH +, 100), 527.70 (30). HPLC. Method A,
wdeb@amréan UV 254 nm RT = 5.38 nin, peak areaP60/1B2094/000926
15 (5-(5-(8-(Trifluoromethyl)cuinolin-4-yloxy
entry)-4-oxo-4Ho0 gran-2-yl)nethyl nmethanesul fonate
19. To a solution of :
5-(5-(8-(trifluoronethyl)quinolin-4-yloxy)pentyl oxy) -2
- (hydroxynet hyl)-4H pyran-4-one 14 (430qgpg, 1.02
mmol) in CH2C 2 (15 nL) was 20 ad
triethylamne (173 pL, 1.21 mmol),
chloride (95 pL, 1.21g S
at RT for 1 h. D chlofonet hane (50 /L) was added and
the sol ution was ghethwith water (2 x 100 nL), dried
over MSH, fil ad anhd evaporated. The crude -
product was purifiled 'dy col um chronat ography on
silica using as etjugnt (CH2CI 2: MeOH) = 95: 05.
(5-(5-(8- 25 F '
(Trifluoronethyl)quinolin-4-yl oxy)pentyl oxy) -4-oxo-4H
MWaB0P4Y] Yiekd: 137 %rPatapeiow bibnat e 19 was obt ai ned :

& atbrech %é#ﬁu?ﬁaoa'siga. T eent Sév S'el ovi VD

@@Eggiﬁ%?@ Yi e? 3@3 gm-gal e) Z%? ow 0| ORfN OFSF "

HEIHQ:II\Qetth]A fiega'ﬁt(OB)UVQﬂéBalﬁSRTr# 5. 0@rrain peak.area 63.1 %.
501.77 ([WH +, 95), 288.91 (100). HPLC: Method A,
detection U 254 nm RT = 5.06 nmn, peak area 63.1 %

t halesul f onyl
tion was stirred

y y
E{E HBaate 20. 10 To a sol ution of
5- (5 (qU|nazoI|n 4-yl oxy) pent yl oxy) - 2- (hydr oxynet hyl ) -
4H pyran- . 4-one 10 (0.53 g, 1.49 muol) in CH2Cl 2 (20
Th)a selation dé8-(Gt(qdirmaz0libd-dokylpantyiecy)-2-(hydroxymethyl)-4H-pyran-

4-one 15 (0.53 g, 1.49 mmol) in CH;Cl; (20 mL) was added at 0°C triethylamine
(252 L, 1.78 mmol), methanesulfonyl chloride (138 L, 1.78 mmol). The solution
was stirred at RT for 1 h. Dichloromethane (50 mL) was added and the solution
was washed with water (2 x 100 mL), dried over MgSQy, filiered and evaporated.
(5-(5-(Quinazolin-4-yloxy)pentyloxy)-4-oxo-4H-pyran-2-yl)methyl
methanesulfonate 20 was obtained (0.64 g, 99% yield) as a pale yellow oil.

The structure of compound 20 is presented below:

™ O-g®
PN

MW: 434.46; Yield: 99 % (crude); Yellow oil.
Rf. 0.3 (CH2Cl2:MeOH = 95:05).
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- Methayplesy

(252 pL, 1.78 mmol), nethanesul fonyl chloride (138 pL,
1.78 mol ). The solution was stirred at RT for 1 h.

woiedlogéaset hane (50 nli) was added and the sol BCTAB202E000926

was washed with water (2 x 100 nmi), dried over MySHA,
filtered and evaporat ed. :
(5-(5-(Qui nazolin-4-yl oxy) pentyl 0Xy) - 4- oxo- 4H

pyran 2- yI)rret hyl net hanesul fonate 20 was obtai ned

I
‘{)r uct { é” i g%ggfozgnfghgpgz n?g Ofb ?(Sﬁ]hg'z_lf 2XC|_%) 341,
39, Chor U (2t02H Dl §/8/HASEHE0) 1 ol 249 V(7SS BESIO-CH), 4.99

Yel | ow oi | .

(802M/ e, 6@?/0882[310:(4(366@9, 65118 111’+~NE/|3 %CBCMH) d5-61 (s, 1H, -

§H5é)37H?8&(§31§@H25|C'§@|() éogg 3ﬁ8Aglﬂzsﬁ'g‘|(c?é%'2 8?0 &, ArH).

.04 (t 2H, = Hz, -O CH2), 499 (s, 2H,

CH= . 1H J=28.0
. 83 (m oH, ArH
), 8.09 (s, 1 H ArH, 8.31 (d, 1H.J:80I—|z
ArH). 5 Prepar ation of EHT 9317, 'EHT 5430 and EHT
BExmopleEA Trif Linolinevithib)pe pxvHa-fipiperidin-1-
[t hi e | ox A-Z-( ' é in-1- :
@@%@Lﬁﬁ%ﬁ%ﬂﬁﬁbﬁ% YIS 9317). 10

Met hanesul f oni ¢ aci d
4-0)(0-5&9 (7-trifluoronethyl-quinolin-4 %Isulfan
RidH- pyacith- 2- yi-axe-fylb- (astnﬂuo@n@q v- qtgnolm 4%su|fany|)

bR g S8 PO 3038 ol o issohe i

diisloroniéihage(@amk}. IFPlp@@Hlﬁé (45 u]_r VAEPMMolP wds. adderl via syringe.
sol ution was evaporated to 15 dryness and CH2Cl 2 added

s miikiure s SEIMEEI Inda s Rished Wi The FRidiR wagapkapprated fo
cﬁwgﬁégs )éngogﬁ 2Cho %\E}g?@r(‘?’g 8784?2 'I;ﬁﬁzt%gr eénangg WA Gith aqueous

evapor at ed.
N@HCOgL&% (Brobl ail.)wasl krimd (2 220yl d'lherm'ganlc layer was dried over

I@gég)zmtf%%E%P r6%_(10gvasylxl)rla‘t:eacli.uTQ'II1en gcrage e;l)roguct was purnME dofo'y column
chromatography on silica using as eluent CH.Cl,:MeOH = 98:02. 5-(5-(7-
(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-((piperidin--yl)meihyl)-4 H-pyran-
4-one EHT 2317 was obtained (86 mg, 88 % vield) as a beige solid.

The structure of compound ex 17 is presented below:
° N
Nege
S/\/\/\O
[ )

Z
N

MW: 506.59; Yield: 88 %, Beige solid; Mp: 108.9 °C.
RfZ 04 (CHzCIzZMeOH = 98202).
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(Trifluoromethyl)quinolin-4-ylthio)pentyl oxy)-2-((pipe
ridin-I-yl)nmethyl)-4H pyran- 20 4-one EHT 9317 was

woho@ioieds (86 ng, 88 % yield) as a bei ge sol i dPCThB2004/000926

structure of conpound ex 17 is presented below. 0 N

S00 FNF 25 MN 506.59; Yjeld: 88.% Beige solid,
: 108.9 C R 0.4 (CHC 2: MeOH = 98:02). WD

2004/ 076445 PCT/ 1 B2004/ 000926 73 1H NVR (CDCl 3, 8):

SR RO 57l o) PR s e, 10

'2}_.|2765(ﬁ(st(:2|_H|2;1ﬂ‘|§)J ?:158%1@22'|F_Im 4H‘WDH23ﬁ 21953 g(t, 42HZHI 334 SGF% ,2-CH,N),
- s i S , - = .

35 (b Tdr 78 M RO, Pio2 (onB) Chib 3880, 2, v 62 1z, -
GG o B0, Pl SRy 16, R e J-0s
Hz7ArH)I 8.25 W, TH=J & 88 iz, Akd)HB.30VG, B, Art), 879 (d, 1H, J = 4.8

I nt l) 507.0 ([MH +, 100). HPLC. Method A, detection
id &5“9 nm EHT 9317 RT = 4.36 mn, peak area 93.7%

W-ESPAP frol Bt o 07 AVAT i fdoyor omet hyl 1) qui nol i n- 4-

y thio pentylo

A HPhCOrMetbbdlA ndehaetmlquv 284pymaleHIF 8367(E§Fﬂ“ g43¥Dmin, peak area

%@g nesul fonic acid
x0:5-[5-(7-trifluoronethyl-quinolin-4-ylsulfanyl)-
15 pentyl oxy] - 4H pyran-2-yl met hyl ester 9 (100.0 nyg,
0. 193 mml) was di ssol \éeg | nﬂ di chltorlomst hangr SB_ n) .

&MBH&Sholl Opllle. \}l)u[lﬁ e @4?'&54@6) Cfor 2.5 h.

e SO ut 1 Ofl cvapolat ed

Methanesulfonic acid 4-0x0-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
pentyloxyl-4H-pyran-2-ylmethyl ester @ (100.0 mg, 0.193 mmol) was dissolved in
dichloromethane (3 mL). Thiomorpholine (46 pL, 0.483 mmol) was added via
syringe. The mixture was stirred at 45 °C for 2.5 h. The solution was evaporated
to dryness and CH.Cl; added (50 ml). This solution was washed with aqueous
MaHCO;3 5% (3 x 50 mL) and brine (2 x 20 mL). The organic layer was dried over
MgSQ,, filtered and evaporated. The crude product was purified by column
chromatography on silica using as eluent CH.Cl:MeOH = 98:02. 5-(5-(7-
(Trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-(thiomorpholinomethyl)-4H-pyran-
4-one EHT 5430 was obtained (65 mg, 64 % vield) as a beige solid.

The structure of compound ex 18 is presented below:
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to dryness and. CH2Cl 2 added (50 m ). This solution
was washed with aqueous HaHC(r)3 5% (3 X 50 nlL) and

wonrbawm7¢adsx 20 nmL). The organic | ayer was dri e#CoNBI00£2B00926

MyS04, filtered and evaporated. The crude product was
purified by colum chromatogkaphy on silica using as
el uent CH2Cl 2: MeOH = 98: 02. 5-?5-(7--
(TrifIuoronethyl)quinolin 4-yl thi o) pentyl oxy) - 2- (t hi om

h I g5 #6430 was obtai ned
gfvg %4 B%?Wl%% ﬁwgol id. 25 The structure

G 4rpblaob: MQOI‘B—|9§ Qﬁ)esent ed below. I1Cl S s oo F

s (CHERPN ok 60 dailie ADGHE). 1887483 G gy 200278

i 45 g5 (PR S, o,

89 (CI—@HN/& CRHE)-CHQ)5 6(45 (QHH,JFCHSCR 7H66 (s, IBHACH=C), 7.71

g Y 5 MR =8 g i it 895 T, Y T 8% FizdAndy), 8.36 (s, 1H,
/Krl-alS('FQj(d hHlu 945 HIZ4AI'F|4) J =8.8 Hz, ArH), 8.25 (d,
He (P h - %890

MS—ESbm:’Zﬂr%lntz) 525@\/1%199) mz (rel. Int.): 525
Y et A, BRGNS Y R a3 KY. 2242?@% “plak area

@2.6(%i et hyl am no) net hyl ) - 5 (5-(7-(tri f 1 uoronet hyl ) qui n
olin-4- 1y thio)pentyl oxy)-4H pyran-4-one (EHT 7370).
15 Met hanesul fonic acid

ExanBie>19-2-((DidthibhiRs PiEh
VIS ety AR -4 OWe

o1 ) S drssorved 11 arcm U?Ulll::‘t hane (3 nL).
Di et hyl am ne (50 pL, 0.483 mmol) was added via
Methanesulfonic acid 4-0x0-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-

pentyloxy]-4H-pyran-2-ylmethyl ester 2 (100 mg, 0.193 mmol) was dissolved in
dichloromethane (3 mL). Diethylamine (50 pL, 0.483 mmol) was added via
syringe. The mixture was stirred at 45 °C for 3.5 h. The solution was evaporated
to dryness and CH,Cl; added (50 ml). This solution was washed with aqueous
NaHCO3 5% (3 x 50 mL) and brine (2 x 20 mL). The organic layer was dried over
MgSQy, fillered and evaporated. The crude product was purified by column
chromatography on silica using as eluent CH.Clh:MeOH = 98:02. 2-
((Diethylamino)methyl)-5-(5-(7-(trifluoromethyl)quinolin-4-ylthio)pentyloxy)-4 H-
pyran-4-one EHT 7370 was obtained (46 mg, 48 % vield) as a white solid.

The structure of compound ex 19 is presented below:
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30

syringe. The m xture was stirred at 45 C for 3.5 h.

The sol ution was evaporated to dryness and CH2Cl 2
wadaeh7¢E8 m ). This solution was washed w t h RQUAEB284/000926

20 NaHCO3 5% (3 Nz 50 m-) and brine (2 x 20 nL). The

organic |layer was dried over ,gWySO4,. filtered and

evaporated. The crude product was purified by colum

chromat ography on silica using as eluent CH2ClI 2: MeOH =

. .
I? 'Qlé%tdfh aYr}lelr?oflrSre?hV\wteSsogg W Zt ri f?uor oret hyl ) qui nol
RH 046 WHEIBIQ)\MHW 98302)4H— pyran-4-one ENT 7370 was

BNETE ol g 2742 AR T8 1T B8 2o,
5419 6, 41, IR B L7 2

$G]-IZXZB’&13\&EQZH= -GBi:N})3.89 kt, BMRJ(6A Bz, ®)H.Q), 6541 (s, 16K-C=CH),

158481a ﬂﬁ*%ﬁf s By, AR, SAEE . bz 8pz A,

8396_33(1}& K#ﬁg é?‘g@ Zi =4, §|—§Cﬂ2|)12:'_§ 43 é5472(HS 1 "

MSsESbm/Z(I’BIZIers), 495|€[MH]§,.¢®1)) 7.71 (d, 1 H J =

l-:iFLgf‘r M@thgé -,% étgb UV %521 Lprggﬁﬁ’ Z?{ZF Ii'K/g 2@6 Q peak area

gg.ele. Int.): 495 ([|\/H]+ 100). HPLC:. Met hod A,
detection WY 254 nm EHT 7370 RT = 4.29 mn, peak area
10 89. 0% Prepar ation of EHT 1426, EHT 0079, EHT 3411,

400 Entidror £l B985, EHT

534’71' BHT 486'DIEHW\5313uEthﬂT 3752@anbkE<HTMGﬁBvI oXy~2-
(rmor phol i nonet hyl - 4H pyran- 4-one (EHT 1426).
Met hanesul fonic acid

ExahiBre2d: B-(6Le-(TrifusRIABR MUnBh 1 bRy hentyiy)opent vl
(Aotbholinomethyl)-4H-pyran-4-one (EHT 1426).

“Methanesulfonic acid 4-oxo-5-[5-(7-trifluoromethyl-quinolin-4-yloxy)-pentyloxy]-
4H-pyran-2-ylmethyl ester 16 (100 mg, 0.20 mmol) was dissolved in
dichlororethane (5§ mL). Morpholine (44 pL, 0.50 mmol) was added via syringe.
The mixture was stirred at 45 °C for 18 h. Afler cooling to room temperature
CHCl (75 ml) was added and the mixture was washed with NaHCO3; 10 % (3 x
50 mL) and brine (3 x 50 mL). The organic layer was dried over MgSQ,, filtered
and evaporated. The crude product was purified by column chromatography on
silica using as eluent CH2Clx:MeOH = 9:1. 5-(5-(6-(Trifluoromethyl)quinolin-4-
yloxy)pentyloxy)-2-(morpholinomethyl)-4H-pyran-4-one EHT 1426 was obtained
(37 mg, 35 % yield) as an orange oil.

The structure of compound ex 20 is presented below:
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4H pyran- 2-yl met hyl ester 16 (100 ng, 0.20 nmol) was
di ssolved in 20 dichloronethane (5 nL). Morpholine

w04do4joz6448. 50 nmol ) was added via syringe. ThePaTAB20€000926

was stirred at 45 (r)C for 18 h. After cooling to room
tenperature CH2CI2 (75 m) wgs added and the m xture .
was washed with NaHCO3 10 % (3 x 50 nL) and brine (3.
X 50 mL). The organic |ayer was dried over MgSO.,

filtered and evaporated. The cpude prodyct was
purified by col um chromatogr Phylon snlica using
as el uent CHQCIZ?N%;F“iP?*l' &
5-(5-(6-(Trifludro hyt) qudnol - 4-

yl oxy
EHT 11:8@

nt yl oxyJ).- 2- (nor phol i no hyl ) - 4H pyr an- 4- one
@ rajned (37 ng, 35 %yield) as an

or ange oi sfructure of conpound ex 20 is
presented DBel oN™ 30 WD 2004/ 076445 PCT/ 1 B2004/ 000926
76 ON O F3C/ 0O N MN 492.50; Yield: 35 % O ange
oil. 5 Rf. 0.8 (CH2CI 2: MeCH = 90:10). 1H NWR (CDC13,
d: 1.65-1.83 (m 2H, CH2), 1.90-2.10 (m 4H, 2xCH2),
MWECHO225@ O il 351%6; @xﬂh@a\b'], 3.36 (s, 2H, -NCH2),

0 3.9 2 = 6.3 Hz,
’363—&?0&40'(23}‘ éﬂzéé%— 6.3 Hz4 E:tH20)H 6 a7 (s, TZH ~

‘*l-PﬁWlﬁ (crﬁ:l Zdﬁd1 615|’I|83](m §H2 cirﬂz) /NQ@L?_ 10 gﬁ 4m, 2%%H2) 2.40-
Zsﬁmz{m( diH, 2le‘§2N-I)lz 3.36 (5, %IHNQHB 5(55(3 801(m|-1 4Hr 23CH20-), 3.94

d, |
{rd) I S5 s -DiGHg) 4285 2074 = ¥ ) CHED), BT odft, -C=CH),
&is2TuAHN09 fy, ARIETEPLS, UNI2EEM), 7588 (dd 2T =B.8 Hz J =
3.9 peak area Emle’ 21:

B0 (H8z, (ArH)Tr8.12 (3 d(8 8tmgz| 1lduAﬂ1bI)J 2.50-(s, 1H, ArH), 8.84 (d, 1H, J =
5.1 RGRHY! oxy) 2- ((4-

MS-ESI m/z (rel. Int.): 492.83 ([MH]", 35), 279.97 (65), 213.88 (100).

HPLC: Method A, detection UV 254 nm, EHT 1428 RT = 3.94 min, peak area

86.0 %.

Example 21: 5-(5-(7-(Trifluoromeihvyl)guinolin-4-yloxy)peniyloxy)-2-((4-

methvipiperazin-1-yDmethy)-4H-pyran-4-one (EHT 0079).

Methanesulfonic acid 4-oxo-5-[5-(7-trifluoromethyl-quinolin-4-yloxy)-pentyloxyl-
4H-pyran-2-ylmethyl ester 17 (130 mg, 0.26 mmol) was dissolved in
dichloromethane (5 mL). 1-Methyl-piperazine (75 yL, 0.67 mmol) was added via
syringe. The mixture was stirred at 45 °C for 3 h. After cooling to room
temperature CH.Cl, (75 ml) was added and the mixture was washed with
NaHCO; 10 % (3 x 50 mL) and brine (3 x 50 mL). The organic layer was dried
over MgSQ,, filtered and evaporated. The crude product was purified by column
chromatography on silica using as eluent CH.ClL:MeOH = 9:1. 5-~(5-(7-
(Trifluoromethyl)quinolin-4-yloxy)pentyloxy)-2-((4-methylpiperazin-1-yl)methyl)-
4H-pyran-4-one EHT 0079 was obtained (30 mg, 23 % yield) as a yellow oil.
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met hyl pi perazi n-1-yl met hyl -4H Pyran-4-one (EHT 0079).
Met hanesul fonic acid

Wa-200407644F 5- (7-tri f1 uor omet hyl - qui nol i n- 4- yl oxXpLTpBR0Y000926

oxy]- 20 4H pyran-2-ylnmethyl ester 17 (130 ng, 0.26
mol ) was di ssolved in dichlgronethane (5 nL).

1- Met hyl - pi perazine (75 pL, 0.67.mmvol). was added vi a
syringe. The mxture was stirred at 45 (r)C for 3 h.

T;Nde%jgtfau&(i@{) hfodrRPEx 24 ?é‘ggé%‘ngé A2 (75 m) was

xture was NaHCC3 10 % (3
x 50 m -) and brlne(3x50 . ani c | ayer was
dried 25 over MpSO™4, filtergd a| d apoiat ed. The
crude product wmms_puife [ u M omat ogr aphy
on silica usijng as el'uent® 2: MeOH = 9:1. 5-(5-(7-

) et hyl ) - 4H pyran-4-one EHT 0079 was
obt ai 0. g, 23 %yield) as a yellowoil. WO
2007076345 PET/ | 20047 000926 77 The structure of
conpound ex 21 is presented below OO0 F3 CNS5
MA 505.53; Yield: 23% YeIIowoiI Rf 0.4

NI\/R cDCL3, d): 1.68-1.83
ﬁ%ﬂﬁ%d ?88/3‘2')3' 4H( 2XCHR) | )2 31 (s, 3H,
RPX) 4&@90%!\1@0(4“9 9@"!'0 4X NCHZ) 3.38 (s, 2H, NCH2)

t, 2H, J =
e NMRABOG )3 61.68-1.85 Fin. 25:@!1)2) tggzeﬁammhl 2CHR)2.31 (s,

FigMes: 28018 75§y 3 c-figi), 538 I 2R, 30CHD), o8 ta2A, v = 62

I-I'HZ, OlCng) Arﬂﬁ Ot, 2!8 8& 6.8, H4, J@‘,HZD)‘QMGS(SJ;SH AglglI:H g/?smd 1H, J
rel
T SGOHE! Ao T ab e I ACTRH Aok OV 257 o EelitHo0 752 (s, TH
04115 5-(5-
S0P S5 D PRl JuB dhudy By >
MS-ESI m/z (rel. Int.): 505.85 ([MH]", 55), 293 (25), 2'13 86 (“iOO)
HPLC: Method A, detection UV 254 nm, EHT 0079 RT = 3.24 min, peak area

95.0 %.

Example 22: 5-(5-(7-(Trifluoromethylauinolin-4-vloxy)penivioxy)-2-
(morpholinomethyl)-4H-pyran-4-one (EHT 3411).

. Methanesulfonic acid 4-oxo-5-[5-(7-trifluoromethyl-quinolin-4-yloxy)-pentyloxy]-

4H-pyran-2-ylmethyl ester 17 (130 mg, 0.259 mmol) was dissolved in
dichloromethane (5 mL). Morpholine (58 pL, 0.66 mmol) was added via syringe.
The mixture was stirred at 45 °C for 5 h. After cooling to room temperature
CH2Cl; (75 ml) was added and the mixture was washed with NaHCO3 10 % (3 x
50 mL) and brine (3 x 50 mL). The organic layer was dried over MgSOs,, filtered
and evaporated. The crude product was purified by column chromatography on
silica using as eluent CH,Cl;:MeOH = 9:1. 5-(5-(7-(Trifluoromethyl)quinolin-4-
yloxy)pentyloxy)-2-(morpholinomethyl)-4H-pyran-4-one_EHT 3411 was obtained
(24 mg, 19 % yield) as a colourless oil.
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(nor phol i nonet hyl ) - 4H pyran- 4-one (EHT 3411).
Met hanesul fonic acid

Wa-200407644F 5- (7-tri f1 uor omet hyl - qui nol i n- 4- yl oxXpLTpBR0Y000926

oxy]- 20 4H pyran-2-ylnmethyl ester 17 (130 ng, 0.259
mmol ) was di.ssolved in dichlgomethane (5 ni).

Mor pholine (58 pL, 0.66 nmol) was added via syringe.
The m xture was stirred at 45 Cfor 5 h. After cooling

: dded and th
TR HRAUEEPCORRY ek 2R Bt bl "0 o) ana

brine (3 x 50 nL). The organic |ayer was dried over
MySO4, filtered 25 and evapor at€d,

he ude product
was purified by colum chromat dphy Nb /w\|s| lica using
as el uent CH2CIZ < K/O
5-(5-(7-(Triflu§
t

r omet hyl )qupnol ifn-4- -

yl oxy) pen - (nor phol i nomet hyl ) - 4H pyr an- 4- one_E
HT 3411 w§ ed (24 ng, 19 %yield) as a

colourl e 0 P 2004/ 076445 PCT/ |1 B2004/ 000926 78
The stfetict ure oN conpound ex 22 is presented below. 0
0 F3C\ 5 MN 492.4; Yield: 19 % Colourless oil. Rt.
MWE 492-W;0héldvél©-%—0%ﬂbuﬂébs oilH- NMR (CDCl13a d):

1. 68- 190210 4H, 2xCH2), 2.52
Rf 0.3 ¢=H2CJ‘ m‘ﬁéuigsa@ 33(7m(s 2HX ’

’2-! Mf“‘%@; =1L -?‘?,(”ﬁH X _2)613603310(@&%;‘?%%? 2.52 (,

4K, J £ 47 Hzl @xeNCHp), 36386, @, -NOH,),J13.235t, 2Hiz/ = 44F He, 2x-NCH_),

393t F—‘szH’A]} HG%%%QHZ&G‘E?éiﬁi%& H‘=3d3(laz %Hz’@ é@(s 1H, -

@= 9H2A6 62)(d 8H89=(5,2 le ker)Jﬁ@gsZ I, oéadH) Zl@ém J=8.8

280
i’d@@‘bﬁ 1 5—|l=izof\rg%t h%@Z/(S gﬂét Aghl), cﬁq%ﬂ)d,%af ﬁ\HEI—ﬁHGfﬁIﬂ) 8.89 (d,

peak area 15 99.9% Exanple 23:
4- {‘g &g%ffegm pi erazin-i- lymethyl)-4-oxo0-4Hp
Mg-BSBrvi (iml’)lnl) 492 83 ([MHJ]*, 70), 280 (85), 213.87 (100).
pentyl ox trlfluoronethyl guinol i ne- 3-carhox

HRGY afobd At detectinn W7 GBF g BHEBAIACREI T A Mini peak area
gggx)/o 5-[5-(7-trifluoronethyl-quinolin-4-yloxy)-pentyl
oXY]

Example 23: 4-[5-(6-(4-Methvyl-piperazin-1-ylmethyl)-4-oxo-4H-pyran-3-yloxy)-

-7-trifluoromethyl-quinoline-3-carboxylic acid ethyl ester (EHT 8791).

Methanesulfonic acid 4-oxo-5-[5-(7-trifluoromethyl-quinolin-4-yloxy)-pentyloxy]-
4H-pyran-2-yimethyl ester 18 (123 mg, 0.215 mmol) was dissolved in
dichloromethane (5 mL). 1-Methyl-piperazine (60 L, 0.54 mmol) was added via
syringe. The mixture was stirred at 45 °C for 2 h. After cooling to room
temperature CH,Cl; (75 ml) was added and the mixture was washed with
NaHCO3; 10 % (3 x 50 mL) and brine (3 x 50 mL). The organic layer was dried
over MgSQ,, filtered and evaporated. The crude product was pljriﬁed by column
chromatography on silica using as eluent CH;Cl,:MeOH = 9:1. 4-[5-(6-(4-Methyl-
piperazin-1-ylmethyl)-4-oxo-4H-pyran-3-yloxy)-pentyloxy]-7-trifluoromethyl-
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4H pyran- 2-yl net hyl ester 18 (123 ng, 0.215 mml) was
di ssolved in dichloronethane (5 niL).

wWaQ-20t0ngd4s pi per azi ne (60 pL, 0.54 nmol) was ad#ed/181084/000926

syringe. The m xture was stirred at 45 C for. 2 h.

After cooling to room tenperature CH2C 2 (75 m ) .was
added and the m xture was washed wth 25 NaHCG3 10 %
(3 x 50 mM-) and brine (3 x 50 nL). The organic |ayer

d@ﬁf’cﬂﬁi. '-§@ rti?)‘k?ﬁc %@ﬁpét Iiédsft%rr Eﬂl'laﬁﬁ'gf‘(ﬁ%%ﬁiémed Yﬁg mg, 31 %

duct ur| col um omat ogr a
ydEid)saéaq&IIummlg as eI uent CHZCIZ MeOH = 9:1.

Tﬁhe{)%rlﬁ}'é? %ﬂrﬂ%cf‘-fﬂﬂ §x 23 d% BrepantRr bplow: v oxy) pent yl ox
y]-7-trifluoronethyl WO 2004/ 076445 PCT/1B2004/ 000926
79 qui nol i ne-3-carboxylic acigl ethyl - ester EHT 8791
was obtained (38 ng, 31 vyigld)ras yellow oil. The

structure ofmm i s lbresent below | d
ON COX OF o57n(61; Yierd: 81 % Vel l ow
oil. RF,_ 0.40 (g@&_}tz MeOH =5 90: 10). ' H- NMR (CDCl 3a
d): 1.4 p = 7.1 Hz, CHS) 1.57-1.71 (m 2H,
CH2) |10 2. 08 (m 4H, 2xCH2), 2.32 (s, 3H,
, 2740 7 .68 (m 8H, 4xCH2N-), 3.39 (s, 2H,
NCH2) 3.89 (t, 2H J = 5.9 Hz, -OCH2), 4.27 (t, 2H,
= Hz, -CH2O), 4.42 (q, 2H J = 7.1 Hz, -OCH2),
MM637(7561 Vield: 3¢4@4fellcwv98 (s, 1 H -C=CH, 7.66 (d,

Rr Oad Cribipon i Shnof- 10,00 L o 15 Ve B8 m

oy e i T

258 oo i a o BB eSS S S ha B BT, 3.00
@%ﬁﬂf@g@&f i =5 FRDOT 2T BY 3= 33 1z -ch,0), 4.42

(hr pH, wo gretHyy -O@H) 06 J4Be(s3-i¢RI-0=0H), 7. 58{¢ eME=CH), 7.66 (d,

ester és Hz, ArH)) 7.70 (m, 1H, ArH), 8.55 (s, 1H, ArH), 8.67 (d, 1H, J = 8.3

Hz, ArH).

MS-ESI m/z (rel. Int.): 577.88 ([MH]", 100), 287.07 (25), 266.55 (35).

HPLC: Method A, deiection UV 254 nm, EHT 8721 RT = 4.46 min, peak area

97.6 %.

Example 24: 4-[5-(6-Morpholin-4-yimethyl-4-o0xo0-4H-pyran-3-yloxy)-pentyloxy]-7-

trifluoromethyl-guinoline-3-carboxylic acid ethyl ester ( EHT 8935).

4-[5-(6-Methanesulfonyloxymethyl-4-oxo-4H-pyran-3-yloxy)-pentyloxy]-7-

trifluoromethyl-quinoline-3-carboxylic acid ethyl ester 18 (123 mg, 0.214 mmol)
was dissolved in dichloromethane (3 mL). Morpholine (47.3 uL 0. 537 mmol)
was added via syringe. The mixture was stirred at 45 °C for 3 h. CHzClz (50 ml)
was added and the solution was washed with NaHCO3 10 % (3 x 50 mL) and
brine (3 x 50 mL). The organic layer was dried over MgSO,, filtered and
evaporated. The crude product was purified by column chromatography on silica
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4-[5- (6- Met hanesul f onyl oxynet hyl - 4- oxo- 4H pyr an- 3-yl ox
y) - pentyl oxy] - 7-
wonrbddoaensnet hyl - qui nol i ne- 3-carboxylic aci d ePOyiiB2004/000926
ester 18 (123 ny, 0.214 mmol) 25 was dissolved in
di chl oronmet hane (3 nL). Morp ine (47.3 pL, 0. 537
mol ) was added via syringe. The m xture was stirred
at 45 Cfor 3 h. CH2Cl2 (50 mM) was added and the

S RE B IS B8 it oo

" PS03 yIbxy St sartgloryler -trifliuapormatigdiquilotine+3icarbpxylituadid vethyl ester

rified by colum chromatography on silica WO
ERb 8035 vasiobleiNacis60ng 0 SRS BGOEM'&@SQQ- el uent
CH2Cl 2: MeOH = 95: 05.
4-[ 5- (6- Mor phol i n-4-yl met hyl - 4- oxo-4H :
The stru@urd oixgompaurid/ex 2¢jis praseintédibelomet hyl - qui nol i ne-
3-carboxylic acid ethyl ester BHT 8935 was obt ai ned
(66 nmg, 55 % as a col ourl ess (Ol e structure of
conmpound ex 24 is presented b Iovvl O[N ol 1 ~0
COCEt 0 F3C \ NoMRNBB4HB6 0 55 | our| ess
oil. 10 Rf 0.25 ( : MeOH =l195: 05). 1H NVR (CDCl 3a
d): 1.43 2 C)é@&& Hz, cHY), 1.57-1.71 (m 2H,
CHz), 1.8f- 08 {m 4H 2xCH2), 2.52 (t, 4H J = 4.5
Hz, CEZetESH) NS, 37 (s, 2H, -NCH2), 3.73 (t, 4H J =
4.7 Hz, CH2-O-CH2), 3.89 (t, 2H, J = 5.9 Hz, -QOCH2),
4.27 (t, 2H, J = 7.6 Hz, -CHO), 4.42 (q, 2H J = 7.1
Hz, -OCH2), 6.47 (s, 1 H -C=CH), 7.59 15 (s, 1 H,
M- G84.567.86ld7 5326 GoloRHess\ol) , 8.55 (s, 1 H, ArH),

A By28 B ggOR 2985 250" 50) . 1pLC. Wethod A -
“g-agﬂgﬂg/fi)(gﬂ@l%{ B54 . apyt, BHT 8935 RE, €HY), 46511071 (AaaRHACER), 1.84-
2.08 (m, 4H, 2xCH,), 2.52 (i, 4H, J = 4.5 Hz, CH2-N-CH_y), 3.37 (s, 2H, -NCHj),
3.73 (t, 4H, J = 4.7 Hz, CH2-0O-CHy), 3.89 (i, 2H, J = 5.9 Hz, -OCH,), 4.27 (i, 2H,
J = 7.6 Hz, -CH.0), 4.42 (q, 2H, J = 7.1 Hz, -OCHy), 6.47 (s, 1H, -C=CH), 7.59
(s, 1H, -C=CH), 7.63-7.72 (m, 2H, ArH), 8.55 (s, 1H, ArH), 8.67 (d, 1H, /= 8.3
Hz, ArH).

MS-ESI m/z (rel. Int.): 565 ([MH]", 100), 260 (30).

HPLC: Method A, detection UV 254 nm, EHT 8935 RT = 4.46 min, peak area

98.0 %.

methylpiperazin-1-yl)methyl)-4H-pyran-4-one (EHT 5847).

Methanesulfonic acid 4-oxo-5-[5-(8-trifluoromethyl-quinolin-4-yloxy)-pentyloxy]-
4H-pyran-2-y|methyl ester 19 (94 mg, 0.187 mmol) was dissolved in
dichloromethane (5 mL). 1-Methyl-piperazine (52 L, 0.47 mmol) wés added via
syringe. The mixture was stirred at 45 °C for 1 h. CH,Cl, (75 ml) was added and
the solution washed with NaHCO; 10 % (3 x 50 mL) and brine (3 x 50 mL). The
organic layer was dried over MgSQ,, filtered and evaporated. The crude product
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Exanpl e 25: 5- 8-(Trifluoronethyl)guinolin-4-

| oxy) pent Foxy~2- ((4- nethyl pi perazin-1-y |)nmeth |
wo4bbipyesan- 4- one ( EHT 5847). Met hanesul f oni ¢ aBC@/1B2004/000926

4- 0X0-5-[5-(8-trifluoronethyl-quinolin-4-yloxy)-pentyl

oxy]- 25 4H pyran-2-yl methyl ester 19 (94 ng, 0.187 :

mol ) was di ssolved in dichloronethane (5 nl).

1- Met hyl - pi perazi ne (52 pL, 0.47 nmmol) was added vi a

Y 090 IR BRoa ) o0 St Sofg A gl i eor

BHCOB- (BG(&«QRrBIumrcﬂﬁeMyl))qumnﬂn-ld#ylumy)peﬁtwlo)&()-zq@,-méﬂwlplperazm-

ByHRm AL A PR o ERE SEAT Wha Sbiakned @A Mo, 15 % vield) as a

Wilé fd3¢R04/ 000926 81 was purified by colum
chrormt ography on silica using as -eluent CHCl 2: MeOH -

P I 2
ﬁcé ft"H‘ég‘H booBBRdR X2 B BraRd Bl an- a- one HT
5847 was obtal ned 13 6 my, 15 %yield) as a white

c

(
foam 5 The structure of conpou
below. ICl NOON O O\ CF

25 present ed

%44; Yi el d:
15 % Wite foam _RE_Q. 4 |\/eog§r £10).
"H-NM (CDd 3, M&fis?p(m 2H, U 90- 2. 05

(m 4H, 2x .31 (s, 3H - ), 2.30-2.75 (m
8H, 4xCH2 (s, 2H, -NCH2), 3.92 (t, 2H J =
6.2 Hz, - 424 (t, 2H, J = 6.2 Hz, -CH2O, 6.45
(s, 1 H, CH)N6.82 (d, 15 1 H, J = 5.2 Hz, ArH),
7.50-7.60 (gF,2H ArH and -C=CH), 8.06 (d, 1 H J =

7.3 Hz, ArH), 8.44 (d, 1 H J =8.6 Hz, ArH), 8.89

o %%""Hiif wﬂﬁﬂs 155{ V\Q@A{?@P? > 5?3 gg/flgg)el 105 8b

ERD.4 CHg@gmé@Hhe@QAq,o)det ection UV 254 nm EHT 5847 .
BTNMR (CICII?,, d): 1 5§ 1 81 (m 2H, CHy), 1.90-2.05 (m, 4H, 2xCHy), 2.31 (s,
3H, -NCHs3), 2.30-2.75 (m, 8H, 4xCHxN-), 3.37 (s, 2H, -NCHy), 3.92 (t, 2H, J =
6.2 Hz, -OCHy), 4.24 (t, 2H, J = 6.2 Hz, -CH,0), 6.45 (s, 1H, -C=CH), 6.82 (d,
iH, 4 = 5.2 Hz, ArH), 7.50-7.60 (m, 2H, ArH and —C=CH), 8.006 (d, iH, J=7.3
Hz, ArH), 8.44 (d, iH, J= 8.6 Hz, ArH ), 8.89 (d, iH, 4= 5.2 Hz, ArH).

MS-ESI m/z (rel. Int.): 505.86 ([MH]", 95), 293 (70), 213.86 (100), 193.85 (80).
HPLC: Method A, detection UV 254 nm, EHT 5847 RT = 4.05 min, peak area

94.7 %.

(morpholinomethyl)-4H-pyran-4-one (EHT 4687).

Methanesulfonic acid 4-oxo-5-[5-(8-trifluoromethyl-quinolin-4-y|oxy)-pentyloxy]-
4H-pyran-2-ylmethyl ester 19 (94 mg, 0.187 mmol) was dissolved in
dichloromethane (4 mL). Morpholine (41 L, 0.47 mmol) was added via syringe.
The mixture was stirred at 45 °C for 3 h. CH.Cl, (75 ml) was added and the
solution washed with NaHCO3; 10 % (3 x 50 mL) and brine (3 X 50 mL). The
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94. 7% 20 Exanple 26:

5-(5-(8-(Trifluoronethyl)quinolin-4-yloxy)pentyl oxy)-2
wo 20eaeasl i nonet hyl ) - 4H pyr an- 4- one ( EHT 4687 PCT/1B2004/000926

Met hanesul foni c aci d ,

4- 0X0-5-[5-(8-trifluoronethyl ggui nol.i n- 4-yl oxy) - pent yl

oxy]- 25 4H pyran-2-ylnethyl ester 19 (94 ng, 0.187

nmol ) was ' dissolved in dichloronethane (4 ni).

. Al I . e
YRRt weE BBl vl o O% et SRS A8 l5RY Thefide product
\g}h% ??Wﬁﬁ%%uﬂﬁgblmg %ﬁ@rna&m?:'aphyggnmmm' Eil_?]imgtds &laefCBHLCI,:MeOH
0 X an rine y e '
2004/ 0764459PCT/ | Bzonﬁd&d@ﬁﬁuor@m%hymﬂ'eg}?@ﬁaﬂowaeentyloxy)-2-
@i 1P i o/ /i
(Rt phtdE o T ReRaS bBind] (4 g0 % yield)
as biwhitedsanmy as el uent CH2CI 2: MeOH 95: 5.
5-(5-(8-(Trifluoronethyl)quinolin-4-yl oxy)pentyl oxy)-2
(ror phol i nonet hyl ) - 4H pyran-4-one EHT 4687 was
P 8irliSird dbcdfEpoatt g&?Bng}es&té@bélo\m' te foam The
structure of conpound ex 26 is presented below. N O
00 ONCF3 10 M: 492.50; Yiel g0 Kt e foam
Rf 0.3 (CH2Cl 2: MeOH = 95:5). 'H WM (% d):
1.68-1.82 (m 2H, 90> 4H, @H2), 2.50
(m 4H, 2xCH2N-),[ 3.36 (s, 2H, - ), 3.73 (m 4H,
-CH20), 3.93 J =6.2 Hz, QOCH2), 4.25 (t, 2H,
J = 6.2 Hz, 6.47 (s, 1 H -C=CH), 6.82 (d, 1
H J =521 , H, 7.50-7.60 (m 2H, ArH and
-CCH), 8.06 (Id, I'H J =7.3 Hz, ArH), 8.44 (d, 1 H,
J =8.6 Hz, AGH3), 8.89 (d, | H J =5.2 Hz, ArH).
MS-ESI nmiz (rel. Int.): 492.83 ([MH+, 50), 279.97
Ki¥0:192.20;3vi8ki: 683%; Wi 68m. ( 50) .

Rf: 0.3 (CH,Cl:MeOH = 95:5).

TH-NMR (CDCl;, d): 1.68-1.82 (m, 2H, CHy), 1.90-2.10 (m, 4H, 2xCH,), 2.50 (m,
4H, 2xCHoN-), 3.36 (s, 2H, -NCH>), 3.73 (m, 4H, -CH20), 3.93 (t, 2H, J = 6.2 Hz,
-OCHy), 4.25 (t, 2H, J=6.2 Hz, -CH»0), 6.47 (s, 1H, -C=CH), 6.82 (d, 1H, J/=5.2
Hz, ArH), 7.50-7.60 (m, 2H, ArH and -C=CH), 8.06 (d, iH, J=7.3 Hz, ArH), 8.44
(d, 1H, J = 8.6 Hz, ArH ), 8.82 (d, 1H, J =5.2 Hz, ArH).

MS-ESI m/z (rel. Int.): 492.83 ([MH]", 50), 279.97 (100), 213.86 (35), 193.88
(50).

HPLC: Method A, detection UV 254 nm, EHT 4687 RT = 4.13 min, peak area
94.4 %.

Example 27: 5-(5-(Quinazolin-4-yloxy)pentyloxy)-2-((pyrrolidin-1-yl)methyl)-4 H-
pyran-4-one (EHT 5317).

Methanesu'lfonic acid 4-oxo-5-[5-(quinazolin-4-y|oxyj—pentylbxy]—4H—pyran-2-
ylmethyl ester 20 (100 mg, 0.23 mmol) was dissolved in dichloromethane (3 mL).
Pyrrolidine (48 pL, 0. 575 mmol) was added via syringe. The mixture was stirred
at 45 °C for 1.5 h. .CHCl> (75 ml) was added and the solution .was washed with
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HPLC. Method A, detection W 254 nm EHT 4687 RT =
4.13 mn, peak area 20 94.4% Exanple 27:

wOe-20E/00645 nazol i n- 4-yl oxy) pent yl oxy) - 2- ( ( pyr r oPCTiIB2024/§00926

1)methyl -4H pyran-4-one (EHT 5317) 25

Met hanesul foni c aci d

4- 0x0- 5-[ 5- (qui nazol i n-4-yl oxy% pentyl oxy] - 4H pyr an- 2-
yl met hyl ester 20 (100 ng, 0.23 mmol ) was dissolved in

lﬂ%lgpl)d%\rl\‘gﬁ;e/cté E%e gesd ?hL'YL?mne gy &réﬂhhﬂ’%ﬂ?hé %‘?ge%c I%{er%&s dried over

Vi a Xture

MySah, Giltered and bvaﬁn@@ldz Thé orudle vmdadtjw:hsapdnﬁéda by column
ol uti on S was ed with WO 2004/ '

B 600 11083 URINICEP 10080 JCHzGE-MePH 17 | 910, 5-5-

e TSR (eI e Rathe  exm

58147 was obigined (30rmg, 8Bri6vieldpas proplauriessidica usi ng as
el uent CH2CI 2: MeOH = 90: 10. 5-(5-
(Qui nazol i n-4-yl oxy) pentyl oxy)-2-((pyrrolidin-21

Twé }sﬂﬁéthgés of %Bwﬁﬁ@ o4 291§ pFéentéd Bbly:was obt ai ned

ny, %yield) as a colourless oil. The structure '

& r O 0 SINO N
| ouyr | s oil. Rf: 0.4
( , d): 1.55-1.63

4H, 2xCH2), 2.54 (t, A4H,
xCH2), 3.38 (], 2H, -NCH2), 3.74 (t, 4H,
XCH2N-), 3.87 (t, 2H, J = 6.3 Hz,

3 \ (t, 2H, J = 7.3 Hz, -CH2O), 6.47 (s, 1 H,
15 C=CH), 7.48-7.55 (m 1 H ArH), 7.57 (s, 1 H,

95 7..80, 2 8.07 (s, | H,

M&,S)@%Z)\?.e@ ?%(0 &}OPLHG%O 8.0 Hz, ArH).. M5-ES
Rﬂ) M@HZCI MNiedH £4908:49f. ([ M +, 100), 147 (55). HPLC

éet ection W' 254 nm EHT 5317 RT = 3.86 mn,
&W%d@@cnwp 4455-1.63 (m, 2H, CH>), 1.82-1.93 (m, 4H, ZXCHZ) 2.54 (t,
4H, J = 4.6 Hz, 2xCHy), 3.38 (s, 2H, -NCH>), 3.74 (1, 4H, J = 4.6 Hz, 2xCHzN-),
3.87 (1, 2H, J = 6.3 Hz, -OCHy), 4.03 (i, 2H, J = 7.3 Hz, -CH;0), 6.47 (s, 1H, -
C=CH), 7.48-7.55 (m, 1H, ArH), 7.57 (s, 1H, -C=CH), 7.69-7.80 (m, 2H, ArH),
8.07 (s, 1H, -N=CH=N-), 8.31 (d, 1H, J = 8.0 Hz, ArH).
MS-ESI m/z (rel. Int.): 409.97 ([MH]", 100), 147 (55).
HPLC: Method A, detection UV 254 nm, EHT 5317 RT = 3.86 min, peak area

90.0 %.

of conpound ex 27 is pre
10 MN 409. 44; Yield: 32|%
(CH2CI 2: MeOH™=_90x]8
(m 2H

[ray &

Example 28: 5-(5-(Quinazolin-4-yloxy)pentyloxy)-2-(morpholinomethyl)-4H-
pyran-4-one (EHT 3726). '

Methanesulfonic  acid 4-oxo-5-[5-(quinazdlin-4-y|oxy)-p,entyloxy]-4H—pyran-2—
ylmethyl ester 20 (100 mg, 0.23 mmol) was dissolved in dichloromethane (3 mL).
Morpholine (51 pL, 0. 575 mmol) was added via syringe. The mixture was stirred
at 45 °C for 1 h. CHyCl, (50 ml) was added and the solution washed with
NaHCO3 10 % (3 x 50 mL) and brine (3 x 50 mL). The product was extracted
with CH2Clz (5 x 50 mL). The organic layer was dried over MgSOQ,, filtered and
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20 Exanple 28: 5-
5- (Qui nazol i n-4-yl oxy) pent yl oxy) - 2- ( nor phol i nonet hyl

wWo4bb4/pyuan- 4- one (EHT 3726) Met hanesul f oni ¢ aBC@/1B2004/000926

4- 0x0- 5-[ 5- (qui nazol i n-4-yl oxy) - pentyl oxy] - 4H pyr an- 2-
25 ylmethyl ester 20 (100 ng,q,0.23 mol) was dissol ved
i n di chl oronmethane (3 nli). ﬁ%rphollne (51 pL, 0. 575
nmol ) was added via syringe. The m xture was stered

93;81 ufa ‘og%fm%% %ewwigd%?%ﬁgmggc@&agﬁ@aphy on silica

Usingeas( 8luendCiHiGl,: Mé@Hpto@@tctl \Ba(S-@Quinazolrd4-yexyhpentyloxy)-2-

(m@agl roPrelby e Phhir 06 40T 128 s PRIOBH (b 3098685 %) as

ﬁgcgg@(?]_at ed. The crude product was purlfl ed by
oPurm chromat ography on silica wusing as eluent -
CH2Cl 2: MeOH = 99: 01.

ﬁ?ﬁb?tﬁ‘igfgj n"‘g)ltrh'?/?l;fn éé)'g eggeealég}%\/\@n(s was

obtained (8.2 ng, 8.5 % as a whi.o 5 The ‘
structure of conpound ex 28 is p lese tedNoeI w. 1 00

0.0No N 10 WY 425 45 viald e 5T Wsol.d

Rf 0.4 (CH2Cl 2: eGPl = 99: O1). @H

1.55-1.63 (m_2H,_JR), 1.82-1.93 bm 4H 2xCH2) 2.52
(t, 4H J :IHz SN2XCH2N-), 3.38 (s, 2H, - NCH2),
3.73 (t. 4H, 4.8, 2xCH2O ), 3.87 (t, 2H J =
6.3 Hz, -OCH2)Y 4.M4 (t, 2H, J = 7.3 Hz, -CH2O), 6.46
(s, 1 H 15 C=CH), 7.48-7.55 (m 1 H, ArH), 7.57 (s,
1 H -C-CH), 7.69-7.80 (m 2H, AH), 8.06 (s, 1H
MVW:QG28N9;, YiBld3 8. E(WWﬁlté-lsoLin— 7.8 H J = 0.8 H, ArH)

VE- ESI 425. 9 + 100). HPLC
Rﬁ%@ﬂzc'@é@%@ﬁu {9\7)254 nm(['l\z/ﬂr 3726 )RT 3.86 min,

- RRANIR(EBCID W)® ¥55-1.63 (m, 2H, CHy), 1.82-1.93 (m, 4H, 2xCH,), 2.52 (,

4H, J = 4.6 Hz, 2xCH,N-), 3.38 (s, 2H, -NCH,), 3.73 (t, 4H, J = 4.6 Hz, 2xCH,0-),
3.87 (t, 2H, J = 6.3 Hz, -OCHy), 4.04 (t, 2H, J = 7.3 Hz, -CH,0), 6.46 (s, 1H, -

‘C=CH), 7.48-7.55 (m, 1H, ArH), 7.57 (s, 1H, -C=CH), 7.69-7.80 (m, 2H, ArH),

8.06 (s, 1H, -N=CH=N-), 8.31 (dd, 1H, J=7.8 Hz J = 0.8 Hz, ArH).

MS-ESI m/z (rel. Int.): 425.9 ([MH]", 100).

HPLC: Method A, detection UV 254 nm, EHT 3726 RT = 3.86 min, peak area
97.6 %.

Example 29: 5-(5-(Quinazolin-4-yloxy)pentyloxy)-2-((4-methylpiperazin- 1-
vmethyl)-4H-pyran-4-one (EHT 4063).

Methanesulfonic acid  4-oxo-5-[5-(quinazolin-4-yloxy)-pentyloxy]-4H-pyran-2-
ylmethyl ester 20 (100 mg, 0.23 mmol) was dissolved in dichloromethane (3 mL).
1-Methyl-piperazine (64 pL, 0. 575 mmol) was added via syringe. The mixture
was stirred at 45 °C for 1 h. CH.Cl, (50 ml) was added and the solution was
washed with NaHCO3 10 % (3 x 50 mL) and brine (3 x 50 mL). The product was
extracted with CHxClz (6 x 50 mL). The organlc layer was dried over MgSOsg, .
fitered and evaporated. The crude product was  purified by column .
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20 Exanple 29: 5-
5- (Qui nazol i n-4-yl oxy) pent yl oxy) - 2- ((4- et hyl pi perazi n

WO 2eo4y7y4aet hyl ) - 4H pyran- 4- one (EHT 4063). PCT/IB2004/000926

Met hanesul foni c aci d . : 4
4- 0x0- 5- [ 5- (qui nazo. | i n-4-yl ogy) - pentyl oxy] - 4H pyran- 2
- 25 ylnmethyl ester 20 (100 ng, 0.23 nmol) was :
di ssol ved in dichloronethane (3 ni).

ephAZI ( d.ed i -
yeliraBhy b olea Wk a7, 9dR, CRLLLMEOR TI8A. 55
(Quﬁmanllh%yldxy)pmlam&}((énnethymlpeﬂaztn a)-ryl)waeihyl\)mthpyran-4-

Sh By PR 8 et ot Sh BT 20,

The organic |layer was dried over MgSO4, 30 filtered

and evaporated. The crude product was . purified by -

Tthe shivctwe obeompowadiex 28Ts pRIEMedbeloR6 85

chromat ography on silica using as eluent CH2CI 2: MeCH =

99: 01. 5-(5-

(Qui nazol i n-4-yl oxy) pent yl Q - 4- t hyl pi perazin-1

-yl ) met hyl ) - 4H pyr an- 4- s obtained (35

my, 35 % ag A Wi he SoLra: The twure of

compound ex |29 is presentedlpelow. O OO1r NI J

N Yield 35 9% Qite solid: Mp: 78.2C

:MeOH = 99:01). 1H-NWR (CDCl 3, d):

2H, CH2), 1.82-1.91 (m 4H, 2xCH2), 2.32

(s, 3H CH3) 2.30-2.80 (m 8H, 4xCH2N-), 3.38 (s,
387(t 2H, J = 6.3 Hz, -OCH2), 4.03 (t,

84]-%%% 95 it Mzl T T

Rf@ﬁ-g@ﬁ%ggmie%H; %3}6?,)._8.006 (s, )]&rH, NZCEIZN-) 8.31
"%?&Mwﬁmlsf T BPnkB2 (30, CHialy | O] ST P Gl 2.32 (s,
M, stﬁli '3@”2 Q%ﬁ%w'nxcﬁﬂiij 4$083sRd, ZH3-\EHY), 3.8 PHAKH, J = 6.3

ar'ea

e

- Hz, -OCHg) 4 03 (t, 2H, J = 7.3 Hz, -CH20), 6.45 (s, 1H, -C=CH), 7.48-7.55 (m,

1H, ArH), 7.56 (s, 1H, -C=CH), 7.69-7.80 (m, 2H, ArH), 8.06 (s, 1H, -N=CH=N-),
8.31 (dd, 1H, J=7.8 Hz J = 0.8 Hz, ArH).

MS-ESI m/z (rel. Ini.): 432 ([MH]", 100), 147 (45).

HPLC: Method A, detection UV 254 nm, EHT 4063 RT = 3.86 min, peak area
93.1 %.

Preparation of EHT 8817.

Example 30: 5-(56-(7-(Trifluoromethyl)quinolin-4-vlthio)pentyloxy)-2-
(fluoromethyl)-4H-pyran-4-one (EHT 8817).

2-Hydroxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfany|)Qpentyloxy]-pyran-4- ‘
one EHT 5909 (100 mg, 0.23 mmol) was dissolved in dichloromethane (5 mL).
The mixture was stirred at 0 °C for 15 min. Diethylaminosulfur trifluoride (DAST,
33 L, 0.25 mmol) was added via syringe. The mixture was stirred at room
temperature for 10 min. The solution was evaporated. The crude product was
purified by flash chromatography on silica using as elu‘ent'CHgCIQ:MeOH =99:01.
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Preparati on of EHT 8817. Exanple 30:
5-(5-(7-(Trifluoromethyl)quinolin-4-ylthio)pentyl oxy) -

wa-20@foremas omret hyl - 4H pyran-4-one (EHT 8817). PBET/AB1ty4000926

roxymet hyl -5-[5-(7-trifluoromethyl-q . .
ui nol i n-4-yl sul fanyl) - pentyl ]-pyran-4- one EHT 5909
(100 ng, 0.23 mmol) was dissolved in di-chl oronethane.
(5 nm). The mxture was stirred at 0 C for 15 mn.

I i
ér?f’m f“ﬁrﬁfﬂo‘?@’?‘n@%ﬁ;{ﬂq& rthEn fglilﬁlg%?g@m) gfﬁjo‘?éméa&ﬁfcéld-pyran 4-
arle Eldtlfrssﬂt? waspbtaihed (MS mg, 36 %iyieldyrasasmmw salfd. was
evaporated. The' crude product was purified by flash
chromat ography on silica using as eluent CH2Cl 2: MeCH =

T acgifd ShAdinttex BT bRARRMESBORA, 50

uor onet hyl ) qui nol i n- 4- yIthlo)pentonxy) 2- (quoronEthy
| )-4H pyran-4- one EHT 8817 was obtai ne
yield) as a white solid. The structurpg
30 is presented bel ow S E 441. 45;
Yield: 35 % V\hlte sol i% Mp: 107.®c. J[10 RL: 0.35

C H NVR (CDCl 3, @): 1.65-1.80
m 4H, 2xCH2), 3.16 (t, 2H,
= '\ J9L/(t, 2H, J = 6.2 Hz, -CHO),
1 ¥l= 46.5 Mz, -CcH2F), 6.51 (s,. 1 H,
C=CH), 7.59 (sE I H, C—CH) 7.72 (dd, 1H J=28.8
Hz J =1.7 Hz, ArH), 8.24 (d, 1 H J =8.8 Hz, ArH),
8.36 (s, 1 H ArH), 8.80 (d, 1HJ—1548Hz

MW'|)441I\E5 BGeId: 862%( Welite dofitl; Mp: 442.0( {OH] +, 100) . HPLC:
Met hod A, detection UV 254 nm EHT 8817 RT 5.08 nin,

Re 8185+ CdCloplMgQyd = 97:03).
TH-NMR (CDCl;, d): 1.65-1.80 (m, 2H, CH2), 1.70-1.95 (m, 4H, 2xCHz2), 3.16 (t,

2H, J = 7.2 Hz, -SCHo), 3.91 (t, 2H, J = 6.2 Hz, -CH20), 5.12 (d, 2H, J = 46.5
Hz, -CH2F), 8.51 (s, 1H, -C=CH), 7.59 (s, 1H, -C=CH), 7.72 (dd, 1H, J=8.8 Hz J

conpound’ ex

. =1.7 Hz, ArH), 8.24 (d, 1H, J = 8.8 Hz, ArH ), 8.36 (s, 1H, ArH), 8.80 (d, 1H, J =

4.8 Hz, ArH).

RiS-ESI mvz (rel. Int.): 442 ([MH]",100).

HPLC: Method A, detection UV 254 nm, EHT 8817 RT = 5.08 min, peak area
99.9 %.

Preparation of intermediates 21-24.

2-(Bromomethyl)-5-hydroxy-4H-pyran-4-one 21.

In a 250 mL round-bottomed flask 5-hydroxy-2-(hydroxymethyl)-4H-pyran-4-one
(10.0 g, 70.36 mmol) was added to concentrated H,SO4 (30 mL). The solution .
was cooled to 4 °C and bromohydric acid (40 mL) was added dropwise for 1.5 h.
HBr vapors were trapped using a NaOH 0.5 N solution. The reaction was stirred
at 70 °C for 18.5 h. After cooling ice (220 g) was added with continuous stirring
for for 1.5 h to obtain a white precipitate. The solid was filtered off'and dissolved *



10

15

20

25

20 Preparation of internediates 21-24.
2- (Brononet hyl ) - 5- hydr oxy- 4H pyran-4-one 21. In a 250

wakoeaeds bot t oned fl ask PCT/IB2004/000926

5- hydr oxy- 2- (hydr oxynet hyl ) - 4H pyran-4-one 25 (10.0,

g, 70.36 mmmol) was added to %gncentrated H2SO4 (30

m.).. The solution was cooled to 4 C and bronohydric .

acid (40 nL) was added dropwise for 1.5 h. HBr vapors
051 8RS At Op ol el ) Wi, 8% 80 BBorater
2c@Bompmethyl)-Sdaaifoxy-dk-pyrahi4rone 2k wasr bbiginddrasf arpale yellow
1,$ h to aobtain S white precipitate. The solid was -

splid (&A1 63%rVialdh di ssol ved WO 2004/ 076445

PCT/ 1 B2004/ 000926 87 in ethyl acetate and the

solution was dried with MgSO4, filtered and -

Theasioucitirecof coPddman@tist prgsentedyalowxy - 4H- pyr an- 4- one

21 was obtained as a pale yellow solid (9.1 g, 63 %
yield). 5 The structure of conpound 21 is presented’

below 0 OHBr 0O MAN 205.0@ Yield: 63 % Pale

yellow solid; M 182.5 C. 10 Ripf. 70 (CH2CI 2: MeCH =

9:1). 1HNWR (CDCI 3, 8): 4.54 (§, 2H, S-CH2), 4.-8. (s,

2H, Br-CH2), 7.32-7.45 ( Ar-1 7.72 (dd, 1 H J

=88 H, J =17 Hz, ArH), 8.022'(d, J =8.8 Hz, 1 H,

ArH), 8.39 (s, | H ArH, 8.82 (d, J = 4.8 Hz, 1 H,

ArH) . 15 5-Hydr oxy- 2- hol i thyl -4k - 4-
VB0 205. QBRI E8 Ky s YRJRWGOUaMPp PR Koont 21 (5.0

, . l. L i ne 4.3 n., 48.8 mmol) and
%c%%@n@%@zéw‘?%-%@'mre E:har ged in a 250 m) round-

~ "HONMRI¢CDTIASk 4£81i(sp2ld, 8-CH, ) 48gseRH; BrCH)e7.32FRa5 (m, 5H,

reaction mxture was stirred 20 for. 3

h_at 80 C.
ARGR{ 33 @k 116 Wb s S0 Hbor et /od MY, Bed? 8 s §8 Hz, 1H, ArH),
i 1\ . [ I
] G o S L R Sy
over MgSH, filtered and evaporated to dryness.

éﬂ-l%lh lv-ZG-%nhngFphgo%gorr}lie)chvl)-4H-ovran-4-one 22,

2-(Bromomethyl)-5-hydroxy-4H-pyran-4-one 21 (5.0 g, 24.4 mmol), morpholine
(4.3 mL, 48.8 mmol) and acetonitrile (120 mL) were charged in a 250 ml round-
bottomed flask equipped with a magnetic stirrer. The reaction mixture was stirred
for 3 h at 80 °C. Acetonitrile was evaporated and the residu was extracted with
EtOAc (400 mL). The organic layer was washed with water (20 mL), brine (2 x 20
mL.), dried over MgSQy, filtered and evaporated to dryness. Diethyl ether (25 mL)
was added and the product was precipitated and filtered to give after drying 5-
hydroxy-2-(morpholinomethyl)-4H-pyran-4-one 22 (4.8 g, 72 % yield) as a white
solid. ‘ ‘

The structure of compound ex 22 is presented below:
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was added and the product was precipitated and
filtered to give after drying 5-

wapaeIgs42- ( nor phol i noet hyl ) - 4H pyr an- 4- one 2BCTABB04000926

72 %yield) as a white 25 solid. . The structure of
conmpound ex 22 is presented bg] ow. WO 2004/ 076445
PCT/ 1 B2004/ 000926 88 O HOr N - O MW 211. 21;
Yield: 72 % Wite solid;, M: 144.2 C Rf 0.37
(CH2Cl 2: MeOH = 95:5). 5 1H®MWMR (CDCI 3, b): 2.53 (t, J
= 4.5 Hz, 4H NCH2), 341 s, 2H_NCH2), 3.74 (t,
4H, J = 4.5 Hz, O CH2), 6.|4 ﬁ\ -C=CH), 6.65 (s,
1 H OH), 7.86 (s, 1 H, N13C- NVR (CDCl13, b):
53.4, 59.7, 66.6, 112.2, 139, 6, 145.8, 165.2, 174.3.
HPLC. Method A, detection W 254 nm 22 RT = 1.0 mn,

BT %3@?1% Wit sourabon 144 SGret hyl

R4 q:m }t])gdg@ om de 23.
% 5 hydroxy 4H pyran-4-one 21 (0.5 . g,
ﬂ-mmmcpcm) @68y, pl paxabizném OI-EHs), 3.21 4s2Hd) N-Girlg), 3.74 (t

TR %&uragﬁzg&&(&i AL acHc %%égﬁeﬂﬁ&ﬁ??% (s, 1R, -

d’b@H?eactlon m xture was stirred for 2 h at 75 C. The
reaction m xture was cooled and the precipitate was

PCHNMRACDOlsg8)v 63, 5617, 6,6, 2.2, 138.6, 145.8, 165.2, 174.3.

Gl e Megd A tiiacin I RERUa A R 40 min. esak asea 89.5%.

y| eld) as a beige solid. A cesiumsalt was prepared
addlngto CsZCGS(?:%g, 224mm|) in water (20 20

Sfaemethylpipatariwd <yl nacihy HP-ONE nobromide 23.
m.), then vater was evapor at ed at 40 C and the ceS| um
salt was drying under vacuumto give a white powder.

Z(BrophdrHethyl)ss-aldeammpppdradddionepr ggent@d bgl 0®.4 mmol), -

methylpiperazine (0.3 mL, 2.4 mmol) and tetrahydrofurane (12 mL) were charged

in a 250 ml round-bottomed flask equipped with a magnetic stirrer. The reaction
mixture was stirred for 2 h at 75 °C. The reaction mixture was cooled and the
precipitate was filtered to give after drying 5-hydroxy-2-((4-methylpiperazin-1-
vhmethyl)-4H-pyran-4-one hydrobromide 23 (0.6 g, 83 % vield) as a beige solid.
A cesium salt was prepared by adding to Cs2CQOj3 (7.3 g, 22.4 mmol) in water (20
mL). The aqueous phase was washed with CH,;Cl, (200 mL), then water was
evaporated at 40 °C and the cesium salt was drying under vacuum to give a
white powder.

The structure of compound 23 is presented below:
(0]

HO S

MW: 305.17; Yield: 83 %; Beige solid; Mp: 208-210 °C.
R 0.15 (CH2Cl:MeOH = 95:5), o
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250 0 HOrN~~ NJ Br- MNW 305.17; Yield: 83 %
Beige solid; M: 208-210 C. R 0.15 (CH2Cl 2: MeCH =

wWO30@E)076440 2004/ 076445 PCT/ | B2004/ 000926 89 1PERB004/000926

Cesiumsalt (D20, 8): 2.21 (s, 3H NCH3), 2.50 (large
signal, 84 N CH), 3.44 (s,,,2H, NCH2), 6.39 (s, 1

H -CCH, 7.72 (s, 1 H -C= . 13CG-NWR of HCI salt .
(D20, 5): 42.7, 49.2, 53.0, 57.5, 114.2, 142.4, 144.9,

6 76.4. 5 = ESI .1 N . . ‘
"R of Sasiin Sl TR0 521t P NDHb 25 Biee ignal, 8. N-
@42(3 M(SPQHkNaCPIQ) 8B, 1'I—PfC @H)yir 72 (s, 1H, -C=CH).

4-(5- hydr oxy- 4- ox0- 4H pyr
H@<NMR) @ 61 saltr(B.0, 6)&1r420'»’<,y49a2,e5&@ 5760 114.2, 142.4, 144.9, 164.2,
1%I%‘Frormrne‘t hyl ) - 5- hydr oxy- 4H pyran-4-one (8.9 g, 43.4

tert butyl oxycarbonyl pi perazine (8:5 g, 45.6
I\ﬂgIESI,mHQr@It WgaQQQ@((MH']"L) 49.9 mol) and

acetonitrile m.). were charged in a 500 m
HRLGIMethadbAedetection U\éaﬁﬂp\ma Tr @ niim éxsials area 98 %.
stirrer. The reaction mxture was stirred for 2 h at

90 C. Acetonitrile was evaporated and Et OAc (50 nl)

1B BAdE 5-T o BY-A0 -4 Rty rdid- 20/ ) h ERB D Bdrailid-1veboxylate 24.
filtered oftf and ethyl acetate was evaporated at 40C :
to dryness The crude conmpound vvas' purified by colum

%@%@"ﬁ r| érﬂﬁgq&ztgg{aﬁ%_ a 58 aPos: 4& 4 mmol), fert-

mmylokymbomdplpe@m 28. aeg)ﬂae rAm@l)5 tmeith&mime t(® mgL,v49.9 mmol)

S oo B e 5 DI 5o n

ipPad ®itd)a Amag n%@castW@rt'?h@‘?é‘QﬁfoB ﬁh&ufé aststirRdofor 2 h at 90

conpound 24 1s presented bel ow
°C. Acetonitrile was evaporated and EtOAc (50 mL) was added. The precipiiate

of (CaHs)sN, HCI was filtered off and ethyl acetate was evaporated at 40°C to
dryness. The crude compound was purified by column chromatography

- (deactivated SiO2: CH,Cl:triethylamine 98:2 to CH,Cl,:MeOH 95:5, purification:

CH2Cl:MeOH 99.5:0.5 to 96:4) to give after evaporation ferf-butyl 4-((5-hydroxy-
4-oxo-4H-pyran-2-yDmethyl)piperazine-i-carboxylate 24 (10.5 g, 78 % vield) as
a white powder. '

The structure of compound 24 is presented below:

1')1 Oiox

MW: 310.35; Yield: 78 %; White solid; Mp: 146.7 °C.

R¢ 0.55 (CH,Cl:MeOH = 95:5). o

"H-NMR (CDCls5, 5): 1.46 (s, 9H, CH3), 2.48 (t, J = 4.9 Hz, 4H, N-CHy), 3.43 (s,
2H, N-CHy), 3.46 (t, 4H, J = 5.1 Hz, N-CH,), 6.53 (s, 1H, -C=CH), 7.85 (s, 1H, -
C=CH). N N



I r' NAOK O 25 MN 310.35; Yield: 78 % Wite solid,

Mp: 146.7 C. Rf 0.55 (CH2CI 2: MeOH = 95:5). 1H NMR
wOCDEl036448) : 1.46 (s, 9H, CH3), 2.48 (t, J = 4POTHR2004/000926
A4H, N-CH2), 3.43 (s, 2H, N-CH2), 3.46 (t, 4H, J =5.1
Hz, NNCH2), 6.53 (s, 1 H -C5 , 7.85 (s, 1 H 30
C=CH). WD 2004/076445 PCT/|1B2004/ 000926 90 13C- NWVR

(CDCl 3, 8): 28.4, 43.6, 52.9, 59.5, 79.9, 112.0,

S8hyin 6Bgh oAl 165 2 PG HEIE0 Aeso, ras

P65.551”f.gparation of internediates 25-33.-
4- {5 Br omopent yl t hi o) - 7- étrl f 1 uor onet rg/l ) gui nol i'ne 25.
HBLEG: Mathod b drtaction UV dad mon.i 2&Rd1T 3i8 mu, peakiarga 97.0 %.
mmol ), 1, 5-di bronopentane (23.7 g, 98.1 mmol) and
CHC 3 (60 nm.) were charged in a 250 m round-bottoned
5 flask -equipped with a magnetic stirrer. TBABr (0.7 g,
g wer e added and, the

4 - &Pdd for 48 h at 20 C. The
reactlon mxture was poured in 100 nL of HZO with
K2C03 (3.0 g, 21.8 nmpol) and 15 extracted with CH2Cl 2

4-(58romoppentytthio)-Fabiftudramethylasinainhe®d. wi t h water (30
m.), brine (2 x 30 nL), dried over MgSH, filtered and

evaporated at 30C to dryness. The crude conpound was

- 10 ,ptmﬂﬁo@@lnétuymhumnﬁ@waﬁ(sﬁgrzpbymn{o‘ﬁ) 4%-gltitéind Eeh%ﬁé (23.7 g,

gl vé after evaporation

95 &:rﬁ)ﬁ@ﬁt%d ﬁEHS;Is ﬁ& mh)fwa@r ehargRd|in U2 mieupd- t(ostoamed flask
@oou n%ge gé Iq?S\a reetg)eg@éé =P E’dz& 52 @?ﬁ&ly%ar\ﬁaﬂ' (40 mL)
. were added and. the reaction mixture was stirred for 48 h at 20 °C. The reaction
mixture was poured in 100 mL of HyO with KoCO3 (3.0 g, 21.8 mmol) and
15 . extracted with CH2Cl, (400 mL). The organic layer was washed with water (30
" mL), brine (2 x 30 mL), dried over MgSQy, filtered and evaporated at 30°C o
- dryness. The .crude compound was purified by column chromatography
(Si02:CHCl: MeOH = 99.5:0.5 to 98:2) to give after evaporation 4-(5-
bromopentylthio)-7-(trifluoromethyl)quinoline 28 (5.2 g, 72 % yield) as a whiie

20  solid.

The structure of compound 25 is presented below:

F3C

N S
N~
25 MW: 378.25; Yield: 72 %; White solid; Mp: 60.3 °C.
Ry, 0.75 (CHCl, : EtOAC = 9:1). .
H-NMR (CDCls, 5): 1.67-1.75 (m, 2H, CH,), 1.81-1.99 (m, 4H, CH,), 3.14 (t, J =
7.2 Hz, 2H, S-CHy), 3.44 (t, J = 6.6 Hz, N-CHy), 7.25 (d, J = 4.8 Hz, 1H, Ar-H),
7.71(dd, J = 88 Hz, J = 1.8 Hz, 1H, ArH),8.23 (¢, J = 88 Hz, 1H, ArH), 8.36

30 (s, 1H, Ar-H), 8.79 (d, J = 4.8 Hz, 1H, Ar-H). .
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N 25 MW 378.25; Yield: 72 % Wite solid; M: 60.3
C Re 0.75 (CHCI2: EtOAc = 9:1). 1HNWR (CDCI 3, S):

W 2604/0%6445 (m 2H, CH2), 1.81-1.99 (m 4H, CH2PCTA2B2d4/000926
(t, J = 7.2 Hz, 2H, S-CH2), 3.44 (t, J = 6.6 Hz, .
N-CH2), 7.25 (d, J = 4.8 Hz, §,H Ar-H, 7.71 (dd, J
=88 H, J=1.8 Hz, 1 H, Ar> H),.8.23 (d, J = 8.8 Hz,

1 H A-H, 8 36 30(s 1 H A-H, 879 (d; J =4.8

5 PCT/1.B2004/ 000926 91
'\@FE%WI%@@H"@) 3(% /:%%)é?‘@x'gf 79.8 ([MM+). HPLC
HRLGoMethodl A, eleteobonluw 254 nnm) 282 RT R6.6 nfﬁnOpeaklaremeQ&S %.
area 99.5 % 5
4-[2-(2-Chl oro-ethoxy)-ethylsul fanyll-7-trifluoromnethy
| -quinoline 26. 7-Trifluoronethyl-4-quinoline-thiol
(2 g, 8.7 mol) and 2-chl oroethyl ether (6.2 g, 43.7
mml) were charged in a 50 nl round-bottomed flask

3 5 mml) and vvater (15 rrL).vvere added and the ,
reaction mxture was stirred for -1 h at 90 C. The

&dtueromeihylr4rapingdisetbiol €19 8 71mmat) asd 2-ghiproethyl ether (6.2 g,

£ GRS 50 55 oS i won

rhagmheticestirperd Tereamsgned(z 8 girg/maamol)TNalq1n13g, 87 mmol), TBABr
conpound was purifie

(&bey 8:5 mroe!) anggwqtert(g,g ggl?)lzyvg?q,%ghgga afnqg ! apreacglgrlw c3r'12|xture was
KNI W af 902E.2TRY BE Sy E’@i&g}e %%%@H}éoamhbﬂm of H0,

uoronet yl - qui nol'i ne oyield

' wact&d with @ﬂiClz e 50 mifuflee @fgmnﬂmymdwe?sﬁwashed with brine (2

sen ggeg q;ver I}ﬁ?g%giggltg%@péS r)’—;x({a‘g%g%) s The crude

td\@@%'p’imﬁéaj by%&@mﬁtehrdmatﬁléph%(sﬁj Cﬁg@%izﬁvieOH 99:1
tgH 9&§)CH19 obessaiter, gvapagationz 4 -2r{2- cbl@ee@thoxymhy@ulfanyll -7-

tr]fluoromethyl-qumollne 26 (1.9 g, 65 % yield) as a colourless oil.

The structure of compound 2§ is presenied below:

FsC

| N S\/\O/\/CI
N~

MW: 335.04; Yield: 65 %; Colourless oil.

R¢ 0.85 (CH2Cl>:MeOH = 95:5).

'H-NMR (CDCl3, 8): 3.37 (t, J = 6.4 Hz, 2H, S-CHy), 3.64 (t, J = 5.7 Hz, 2H, CI-
CHyp), 3.79 (t, J = 5.9 Hz, 2H, O-CH,), 3.88 (t, J = 6.4 Hz, 2H, O-CHy), 7.36 (d, J
= 4.8 Hz, 1H, ArH), 7.72 (dd, J = 8.8 Hz, J = 1.6 Hz, 1H, ArH), 8.26 (d, J = 8.8
Hz, 1H, ArH), 8.37 (s, 1H, ArH), 8.80 (d, J = 4.8 Hz, 1H, ArH).

MS-ESI m/z (rel. Int.): 335.9/338.0 (IMH]"). N .
HPLC: Method A, detection UV 254 nm, 26, RT = 5.3 min, peak area 98.5 %. -
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15

weol2004r0/4458. 80 (d, J = 4.

= 4.8 H, 1 H AH, 7.
1 H AH, 826 (d J

(dd, J = 8.8 Hz, J = 1.6 Hz,
8 FE, 1 H AH, 837 (s, 1
Hz, 1 H ArH). NS-EBCTAB204/000926
(rel. Int.): 335.9/338 0 ([N+ﬂ+), 30 HPLC:. Met hod A,
detection W 254 nm 26, RT =,5.3 mn, peak area 98.5
% WD 2004/ 076445 PCT/ | B2004/ 100926 92 5

4- (2- (Bronomet hyl ) benzyl t hi 0) - 7- (trlfluoronethyl)qU|no
line 27. In a 25 nL round-bottonmed fl ask
7-trifluoronethyl-quinoline-4-thiol (1.0 g, 4.37

mol ) was dissolved in 10 nL DMF anhydrous and NaH
(60% di spersion in oil, 10 184 ng) was added sl owy.
The reaction was stirred at RT for 10 min. In a 50 nL
round- bottoned fl ask 1, 4-bis-brononet hyl - benzene (1.27
g, 4.80 mmol) was dissolved in DMF anhydrous (10 nl)
and the solution was stirred at 0 C for 10 mn. The

i sol utjon, was ,ad V|las I‘It t0|1;hI§SO|UtI0n
Y n 10)s L %@mn. The -

sol uti on orange becane pale yellow and the 15 m xture
stirred 1.25 h at RT. Water r§f50 m-) was added and 't he
Ipr @ Afc mlesaungebettbmed tflaski Binfluorematiwl-geinelineat-thigl. (1.0 g, 4.37

BATRREWES Yo YEFRRTNE BB NPt (5 aighprsion i ol

SRR MRCaddetesioiid T heDicadticr wa&fstlﬁ'édl étl R foy1 @ flinh a 50 mL

72
8.
8

chr omat ography on silica using as el
- reyipd ch@@@@gpegf dléél(h’l,ﬂ- -kisthepmemethyl- benzene (1.27 g, 4.80 mmol) was

{%eéflﬁﬁﬂﬁ) W%ﬁﬁg&ﬁ%@( thHLgl;n&’ tﬁe)s |ution w Was %rged at 0,°C for 10

uor onet nyl J qui nol 1 ne was 0 al ne

iy iTeied)rs’esoluimbn wasa@dded vidsgrisge tocthis solafion annclhe deidtlon was
‘ s[}:frre@;&1 %f inEI e% %ln ﬁ'%eﬁ&tlon%fsor@nwgr% ezca?ne;e pélle yellow 2and the

i'{'n;%d&rleoélﬁe(ﬂ”’? zé'rﬁém# ﬂ;éiéir (50 %Qg%é addé’d% gh@%auct extracted
wmmezhyieﬂm (55xf—|'1 oofmur)) The. ozgan@dayer’ was washed gvithrwater (3 x 50

- LEPEE (3 ¥ 50 g Srigkity 0§k, e, shq Guabayatpd. The crude

- .product was purified by column chromatography on silica using as eluent

20

25

30

cyclohexane:diethyl ether = 7:3. 4-(2-(Bromomethyl)benzylihio)-7-
(trifluoromethyl)quincline 27 was obtained (205 mg, 12 % yield) as white solid.

The structure of compound 27 is presented below:

sC
ke
N~ Br

MW: 412.26; Yield: 12 %; White solid; Mp: 177.4 °C.

Ry 0.40 (cyclohexane:diethyl ether = 70:30). " |

TH-NMR (CDClj3, 8): 4.51 (s, 2H, S-CHy), 4.68 (s, 2H, Br-CH,), 7.32-7.45 (m, 5H,
ArH), 7.72 (dd, 1H, J = 8.8 Hz, J = 1.7 Hz, ArH),.8.22 (d, J = 8.8 Hz, 1H, ArH),
8.39 (s, 1H, ArH), 8.82 (d, J = 4.8 Hz, 1H, ArH). |
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WD 2004/ 076445 PCT/ |1 B2004/ 000926 93 MS-ESI mz (rel.

Int.): 411.8/413.8 ([IWH +). HPLC. Method A, detection
wooRBesam 27, RT = 6.32 mn, peak area 96. 8 P€T/1B2004/000926

4- ( 3- (Brononethyl)benzylthlo) 7- (trlfluoronethyl)qU|no

line 28. 7-Trifluoronethyl-4-quinoline-thiol (3.0

13.1 mmol ), 1, 3-bis-brononeth benzene (10.4 g, 39.3

nmol ) and CHCI 3 (150 L) were charged ina 250 n 10

th a magnetic stirrer.
"4@%59“?’82@8 féﬁ?gfﬁém@% (12 m-) were added
HPLCt Metiﬁ@tﬂAt detection UV 2508, 27, R’Ied .32 i, ek ared©6.8 %.
C. The reaction m xture was poured in 10 mL of H2O
with K2C03 (1.8 g, 13.1 mmol), extracted with CH2Cl 2
(400 nL). The organic |ayer was washed with water (30

m.), brine (2 x 30 nL), dried over MJSOH4, filtered and
evapor at ed at 15 30C to dryness Di et hyl ether (150

evaporat ed and the crude corrpound was purlfled by
col um chr omat ogr aphy (Si 02; CH2Cl 2: MeOH = 99.5:0.5
Z—driﬂﬁom}ne’[bylgﬂr-qeir@ﬁn@{thiel/a(ﬁcﬁ agj of8.1 mmol), 1,3-bis-bromomethyl-

BGRPPIBR: Fov D! b CHE' §150 4Ly wegp yhargge 12 3,250 ml
rolhé Dosohad fladk J@ﬂgpéd WithUa ¢né§B éti@fmﬁ’wﬁdTBﬁBr§O .5 g, 1.5 mmol)

present ed bel ow r 25
andewgterdj 2omLiwere ag!@iedoandvg'ne pegetion anixturgrwas @hrred for 15 h at

A8 SRR hPbo R £ R0 Wi K, (s g, 101

‘ ri‘rk?h,ol)l ditradtedwith7 CBRCE. 840Q miL)1 The Argdfic Idyet/was, washed with

\/)I:t!éteérﬁétl)jbgﬁlg); bgige((gdﬁéﬁé r‘ng'deriegz q’zye?]r&ﬂgﬁgjﬁ7ﬁlE%’e§éaq&evqporated at

, 208“1%@%2 % @eﬁ@%‘n&ﬁﬁ%ﬁB‘Q_g%%%added"and\ﬁh@brs-yf@lated product

- was precipitated and filtered off. The filtrate was evaporated and the crude

compound was purified by column chromatography (SiOz; CHyCla:MeOH =
99.5:0.5 to 96:4) to give after evaporation 4-(3-(bromomethyl)benzylthio)-7-
(trifluoromethyl)quinoline 28 (3.3 g, 61 % vield) as a white solid.

The structure of compound 28 is presented below:

- \Q\/
N S Br

|
N~

MW: 412.27; Yield: 61 %; White solid; Mp: 211.1 °C.
R¢ 0.45 (CH,Cl,: MeOH = 99.5:0.5). |
"H-NMR (CDCls, 8): 4.32 (s, 2H, S-CH,), 4.47 (s, 2H, Br-CHy), 7.27 (d, J = 4.8
Hz, 1H, Ar-H), 7.32-7.39 (m, 1H, Ar-H), 7.47 (s, 1H, Ar-H), 7.70 (dd, J=8.8 Hz, J
= 1.7 Hz, 1H, Ar-H), 8.22 (d, J = 8.8 Hz, 1H, Ar-H ), 8.36 (s, 1H, Ar-H), 8.75 (d, J
= 4.8 Hz, 1H, Ar-H). o
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M5-ESI miz (rel. Int.): 411.8/412.9 ([WH +). HPLC

Met hod A, detection W 254 nm 28, RT = 6.2 mn, peak
wanew/9843% 5 4-(4-(B rononeth rl PCT/IB2004/000926

benzyl t hi o) - 7- (trlfluoronethyl)aU|nollne 29. In 25 nL

round-bottoned flask 25 nmL 4, .

7-trifluoromethyl-quinoline-4-thiol (1.0 g, 4.37

nmol ) was dissolved in 8 nL DMF anhydrous and NaH (60%

& SRy 1 was. added sl owy. The
'\?gﬁl@% (/i\(iars“gf) 8?2 ’4121%“?@) 10 min. In a 50 m -
HPLGdMathddAedefdctiok UV 258 inm,[28) Rihetthd Imihepeainardal92.7%.
g, 4.80 mmol) was dissolved in DMF anhydrous (10 ni)
and the solution was stirred at 0 Cfor 10 mn. The
first solution was added via syringe to this solution
and the reaction was stirred at 0 C for 15 mn. The
sol ution orange becarre pal e yellow and the 15 m xture
. wa |add and the

The organi c | ayer was vvashed vvlth water (3 x 50 rrL)
brine (3 x 50 nL), dried with SO4 filtered and
I8v2fp enlareund-atomeddiiaskn 26 duk t7-fillsoprnethykauinpliaetidhiel (1.0 g,

‘552 %E?ﬁéﬁg/k%) g?éggﬁlﬁi' i etiﬁp.“ﬁ'\/[}ggﬁﬁyc%ug Uhd NaH (60% dispersion in

: o’-H- G84-mdr wagmu&uls)dswnyzyhé l’neax)tlo'r’\ \ﬂé)s stlrred at RT for 10 m|n Ina 50
(trlfluoro th%/fﬂ qui nol.i ne 29 alne

o pundtpoRaman 1asks birkis DramamEIRIBEIRENSH 1 2t AHA ol was

X?S(Wﬁg(f gf‘g)gﬁ %ﬁh%\‘ou%ggo%u 5@3%%’%&%&1&3 V48 stYl‘r&lJ &t 0% for 10

roiny dheHrsteswlutib rewviag ladeiederia syritigest) this sbldieh goddhes reaction was

: %egr:edﬁ'agﬁ g@’foﬁgﬁ %ﬁi%ﬂpé@lﬁ@or&%r@%&% %ﬁa%@pa]@z ﬁ’ow and the
r(ﬁnx?dre(éiﬁredlzl‘ﬂi af RT &'V%téﬁz()’SOJmEé%va% é‘&ded“hhﬂi the Cﬁ?o&ucﬂ,?extracted
\&twele@a{gl alher (z5 ;3‘19@ L) Tie oxgapic lam \Q@@wa@hgd,zmth water (3 x 50

L 5T, TSk Mo s e e

: mﬁdu&9wd§'|' purified 2byi colup@alchegraatograghy’oon silica using as eluent

cyclohexane:diethyl ether = 7:3. 4-(4-(Bromomethyl)benzylthio)-7-
(trifluoromethyl)quinoline 29 was obtained (265 mg, 15 % yield) as white solid.

The structure of compound 29 is presented below:

[ °
N. .=

MW: 412.26; Yield: 15 %; White solid; Mp: 196. 7°C

R: 0.40 (cyclohexane:diethyl ether = 70: 30).

'H-NMR (CDCl3, 8): 4.34 (s, 2H, S-CHy), 4.48 (s, 2H, Br-CH,), 7.28 (d, J = 4.8
Hz, 1H, ArH), 7.32-7.45 (m, 4H, ArH), 7.71 (dd, 1H, J = 8.8 Hz, J = 1.7 Hz, ArH),
8.23 (d, J = 8.8 Hz, 1H, ArH ), 8.37 (s, 1H, ArH), 8.76 (d, J = 4.8 Hz, 1H, ArH).



10 -

15

20

25

30

5 4-(2-Chloroethylthio)-7-(trifluoronethyl)quinoline
30. 7-Trifluoronethyl-4-quinoline-thiol (800 ng, 3.5

waonwi4jo7enad 1, 2-di chl oroet hane (10.4 g, 10.5 nROT)NB20e4/€0926

charged in a,50 m round-bottoned flask equi pped with

10 a magnetic stirrer. Then TRABr (600 ng, 1.7 .mmmol),
K2C03 (500 ng, 3.5 nmmol), KOH -(500.ng, 0.7, .mol)

and. water (2 nlL) were added and the reaction m xture

t] R +Ihe. reaction mxture

%?%O@gé@&r Lrﬁ'ft)%ﬂr:ﬁ%ﬁgfsz'%%&l]a'd extracted with CH2Cl 2
HREO: NethodTAgdetegtion IV 254 hnvyR9, RIShER2nirtih, pedkearea(E0 %.
m.), brine (2 x 10 nmL), dried over MgSH, filtered and
evaporated at 30C to 15 dryness. The crude conpound

was purified by colum chromat ography (Si02;

CH2Cl 2: EtOAc = 8:2 to 5:5) to give after evaporation -
4-(2-chloroethylthio)-7- (trifluoromethyl)quinoline 30

680, my, 67, % yield) as a.beige solid The structure

SIZEY e g1/ = WO GRINGANE “¥9 F3C N° MW

291.72; Yield: 67 % Beige solid; M: 96.2 C . R .
0. 60 (CH2Cl 2: Et OAc = 8:_2?. 25 1H NVR (CDCI 3, 82: ) '
BTatugopethyhd-guinolinetip| (800 ang. 85 mmoband 1,2xdighloroethane

(¥ A6 g e Ergydeg n 459 rplmGFdttined e lpped wit

dmadheti® sBRek STheh TBABF {600 nidy, 857 (emol), KGO8 (500 nig, 13.5 mmol),

PHASOMTBR 7 AR HEHETY B e 29050 RTINS TeAan mixture

@ﬁi@%@ﬁ%gﬁﬁﬁ@ﬁh@@é&% AH&df>was poured in 100 mL of H,0
ahd éxi@idted adthh GideiCl7¢1G0r iml).uDhe roegdmyic Yayermeas neashed with water
-Trifl u t hyl -4-qui nol i 0 vy 2. I d, 4no
(03l che A8 Tk, ok Sver Blos, Sdib dnd alEbuRigRLpo°C to
drPnésSOrre cfdﬂ@@o@b&ﬁaﬂﬁaé {gﬁsﬁhe&w epefhrivchfbmatography (SiOz;
nmagnetic stirrer. TBABr (37 r}? 1.2 mmol ), K2C03 (&58l )
Gig,Cle:EF90AeDF) 8:2KioH 5:5) to give after evaporation 4-(2-chloroethylthio)-7-

(trifluoromethyl)quinoline 30 (680 mg, 67 % yield) as a beige solid.

-~

The structure of compound 30 is presented below:

F3C

l\ S\/\Cl
N~

MW: 291.72; Yield: 67 %; Beige solid; Mp: 96.2 °C.
Ry 0.60 (CH.Cl2:EtOACc = 8:2).

H-NMR (CDCl;, 8): 3.49-3.54 (m, 2H, S-CHy), 3.76-3.91 (m, 2H, CI-CHy), 7.33
(d, J=4.8 Hz, 1H, Ar-H), 7.75 (dd, J = 8.8 Hz, J= 1.8 Hz, 1H, Ar-H),8.25 (d, J =
8.8 Hz, 1H, Ar-H), 8.39 (s, 1H, Ar-H), 8.85(d, J = 4.8 Hz, 1H, Ar-H). |
MS-ESI m/z (rel. Int.): 291.9/293.9 ([MHI").

HPLC: Method A, detection UV 254 nm, 30, RT = 5.6 min, peak area 99.5%.



10

15

20

25

(760 ng, 11.5 mml) and water (6 nL) were added and
the reaction mxture.was stirred for 5 h at 70-80 C.

woheodsrogeasi on m xture was poured in 50 niL of HPOrABIZ04/000926
extracted with CH2Cl 2 (150 nlL). The organic | ayer was
washed. with water (30 10 ml)gg brine (2,x 10 m), ~
dried over MgSH4, filtered anci5 evaporated at .30C to
dryness. The crude conmpounds was purified by colum
chromat ography (Si02; CH2CI2:EtOAc = 5:5) to give
after evaporation 4-(2-chl oroethoxy)-7-

4-{2-Chloroethosy RY(rifluorerhéthg!)ddinblibe 3y, 25 % yi el d) as
a beige solid. 15 The structure of conpound 31 is
present ed below F3C MN 275.65; Yield: 25 % Beige

‘ﬁ?h ?%5@54 agﬁonﬁ&(@o? .%53 %@89&(:@;& 2‘d’réh@_ra thane (11.6

gﬂ, 1¢I97(mmol) wefe €hbirged2id, a0 GHPUNG- bDIto(mad flask @qalprﬁzsd with a

Taghetsd slilker. TEARY B0 mo. 32 il scodsi@Bhmf; 83 finh), ko
(V@OE\%%, ™5 rﬁn“n%l) arldWvaier é@?ﬁL)%&Ua@déd Mty ﬂ)e ré’éi:thﬁLrﬁ]xture was

A, detection mn, pea
siirees fop50h a4 70-80 °C. The reaction mlxture was poured in 50 mL of H>0O and

GRS G 18RRI BABHE i oy WAL AR bter (o0

ALY Britee (2 txr1(D Imlg)r @mﬂfly\l'éruMgsbmﬁltéﬂeZDaﬂ@ ev@pEfated at 30°C to
mol ), triet am ne (170 , and (4
w»e%rﬂw%w%eeﬁompoandmw n%uﬁa %W@ﬁ% chroagﬂtography (SiOz;

th a gnat i ti al I T
CHISREROAY 16 no 0.8 HF' | BRET gy BB £ chioragthoxy)-7
(frifthordraethad)quinotinei34t (166 mg,sZ&% yielt) asaa béigetsadid. 20 C
5 The reaction m xture was poured in 10 nL of H20 and
extracted with CH2CI2 (100 nlL). The organic |ayer was
wgﬁ@ctwré f &rhpSuld 31 |s19re’§e}1tedibe|ew over MySO4,

filtered and evaporated at 30C to dryness. The crude
conpound was purified by colum chromat ography (Si 02i
CH2ClI 2: MeQH = 99.5: 0. g,¢0 98:2) to give after

evapor ation
5-bronmo-N-(7-(trifluoro
e 10 32 (190 ng, 90 %yi ellld)
structure of conpound 32 i &

) cﬂ 4-yl) pentanan d
s a bef'ge solid. The
esent ed bel ow.

MW: 275.65; Yield: 25 %; Beige solid; Mp: 56.2 °C.

Ry 0.25 (CHClz:EtOAC = 5:5).

"H-NMR (CDCl3, 5): 4.00 (t, J = 5.6 Hz, 2H, CI-CHy), 4.49 (t, J = 5.6 Hz, 2H, O-
CH.), 6.82 (d, J = 5.2 Hz, 1H, Ar-H), 7.71 (d, J = 8.7 Hz, 1H, Ar-H), 8.35-8.39 (m,
2H, Ar-H), 8.85 (d, J = 5.2 Hz, 1H, Ar-H). |

MS-ESI m/z (rel. Int.): 275.9/277.8 ([MH]").

HPLC: Method A, detection UV 254 nm, 31, RT = 4.5 min, peak area 99.0 %.

5-Bromo-N-(7-(trifluoromethyl)quinolin-4-yl)pentanamide 32.
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F3C I NO 15 MW 375.18; Yield: 90 % Beige solid,

Mp: 135.3 C  Rr. 0.65 (CH2Cl2: MeOH = 95:5). 1H9i R
wOCi4)oZdads 5): 1.83-1.99 (m 44H, CH2), 2.48-2P6%/1§20p4/000926

2H, COCH2), 3.40- 3.58 (m 2H, Br-CH2), 7.53 (dd, J =

8.8Hz,J=1.6Hz,1HAr>—Q3]798(d J =8.8 20

Hz, 1 H Ar-H, 8.13 (d, 1 H Ar-H), 8.22

(s, 1 H A-H, 876 (d, J =50 Hz, 1 H A-H, 893

z%ﬂngr]o T tf‘g&d?@«afﬁyl?ﬂéﬁ)n@ﬁgé%@z g(rﬁ'@ﬁ trl%laa%@né (170 mg,

12 Tminol)18Ad LHCHO(P mllebe charyed) 20, mI-Il?b(H’ld-bbttbmd!d flask

SAUIPIAS Wit ErAdHe eweax%sremewp%réqvmwmé”ﬁﬁi@“e 7%nmol in
cggég' (erﬁ{_f'wgké aelg/%@ %{1 (tﬁ%%a i'onlmm.@ waé's%ﬁ'@a fé>.115 [¥at 20 °C.

wer e char ge In a
The reastionbmixtuneewas| poked goi el i tHeQy' andagzdeactted \Mih CH.Cl,

4 45 PCT/.1 B2004/ 000926
08 BEL R sionih dayas wasowaghed Wit BhEL(2 x 1 i, firied over
M§S O, Eftdre@and e¥apb At at SOPCrt@d:lrS/ﬁéssl Th@br&ﬂe Sompband was
reacti on m xture was oured

aufied dne GOk Camglog !ﬂ]ﬂ‘MSlozTﬁ!?'z@h@Mﬁpé'l Fa%ﬁ QB do 98:2) to

e PR TSl

31 (19oang, Qﬁl%illdld)lasdlbetdwéolfdt her (15 nL, 15 mmol) was
added and the bis-al kyl ated product was precipitated
and filtered. The precipitate was dissolved in water

T B b 32 B e Wi th bri e (2

x 20 nmL), dried over MgSO4, filtered and evaporated
at 30C to dryness. gIhe crude conpound was .purified by
col um 10. chronato. phy (i 02; CH2Q) 2: NbOH =
99.5:0.5 to 95:5) to g e-f mﬁr»eyapgpatlon

4- (5- br omopent yl oxy) - chIo oqdi noline 33 (0.45 g, 12
%yield) as a

MW: 375.18; Yield: 90 %; Beige solid; Mp: 135.3 °C.

Rg 0.65 (CH2Clx:MeOH = 25:5).

"H-NRMR (CDClg, 8): 1.83-1.29 (m, 4H, CHy), 2.48-2.64 (m, 2H, COCH;y), 3.40-
3.58 (m, 2H, Br-CH,), 7.53 (dd, J = 8.8 Hz, J = 1.6 Hz, 1H, Ar-H), 7.98 (d, /= 8.8
Hz, 1H, Ar-H), 8.13 (d, J = 5.1 Hz, 1H, Ar-H), 8.22 (s, 1H, Ar-H), 8.76 (d, J= 5.0
Hz, 1H, Ar-H), 8.93 (d, J = 4.8 Hz, 1H, Ar-H).

BC.NMR (CDCl;, 5): 23.8, 31.8, 33.0, 36.4, 113.7, 121.7,121.8, 122.2, 125.3,
127.4, 131.2, 140.9, 147.5, 1562.0, 172.1.

HPLC: Method A, detection UV 254 nm, 32, RT = 5.1 min, peak area 95 %.

4-(5-Bromopentyloxy)-7-chloroquinoline 33.

7-Chloro-4-quinolinol (2 g, 11.1 mmol), Li>CO; (1.7 g, 22.3 mmol) and NMP (16
mL) were charged in a 100 ml round-bottorned flask equipped with a magnetic



10
, @éﬁn%@f@n Mﬁfbramwgnmcw)fecw@rwmolme 33 (0.45 g, 12 % yield) as a

15

20

25

white solid. The structure of conmpound 33 is presented
below 15 d OBr HW 328.63; Yield: 12 % Wite

weabid7eddsp: 63.3 C. Rf. 0.80 (CH2Cl 2: MeCH = 9Bc’1's/)Bzoﬁ4)000926
1H NVMR (CDCl 3, 8): 163171(m 2H, CH2), 1.85-1.99

(m 4H CH2), 3.44 (t, J = 6.7 Hz, 2H Br-CH2), 4.08
(tJ:63Hz 2H, O CH2), 859(o| J=523H, 1H
Ar- H, 7.37 (dd, J = 8.9 Hz, J =2.0Hz, 1 H A-H

ﬁtlr% E{rds %?brog?oé)% t_% §1§| 559,255&‘ "Hﬁ?ﬁ %sdﬁ)d‘éeils%(i"\% reaction

mﬁ&mbfiwa@stlrraé far 1 E7at990 8¢. $he J8actiono®ixdurelRfs ured in 100 mL
119.7, 123.4, 126. 25 127. 135.4, 149.5, 52

afeliz@, emtsagied with EﬁQe‘r\c (300 rpL5 3blee rgagcdayenmes) \ Washed with

Wetsr QBB COp S naF sibr 8 sdipp Ry st dt Vaorated

' IRD%QJ&T dhyness OHCEHM frbdisthyEEh&80I5, mE T 51dfhl) We$ e, and the

155”@1? 37 Eﬂy&%ﬁgﬁﬂ@i{ angﬁébqocﬁar% ;')Erlércr;lpzlt%%e wasl_gli_ssolved
iR WAt 7wnmrl<26(%°{$gﬁ1hﬂ 1_r£|_rr{og) extrﬁ%:teéjr WIth EtOAc (300 mL). The

aul no oxy tetra
@gaamlaygrr wag washied| yithi bripg (2x-20 mlg, @Mo%r?lmgsm, filtered and

d%% ?/@t23é¢t(§ttﬂ1‘d[wdro- %C{%l 0X ma\taL ;%pylfeddby column
Jlﬁéﬁfatéé}@pﬁy (@ld% MOBLClL:MROM  £2 99L.5:081 0toCHEB: BL {d give after

m.) were charged in a 50 ml round-bottoned fl

%% g,nkoroethylthl 0)-7-(trifluoronethyl)quinoline 30
‘2"3 ng,” 0.8 mvl) was added and the reaction m xture

was stirred for 15 h at 20 C. The reaction mxture
was Poured n20m_ f HZOand extracted with CH2Cl 2
§r9§tUFﬁ;? COrRROURY 5 Praseyied RRIOVE washed with brine
(10 m), dried over MySO4, filtered and evaporated to
dryness. The crude conpound was purified by col um 15
chr omat ogr aphy (Si 82 QAc) to .give after
evaporati on EHT 5575 i 5 % yi el d) as a pasty
product . NN B

MYW: 328.63; Yield: 12 %; White solid; Mp: 63.3 °C.

Ry. 0.80 (CH2Cl;:MeOH = 95:5).

TH-NMR (CDCl; §): 1.63-1.71 (m, 2H, CHy), 1.85-1.99 (m, 4H, CH,), 3.44 (t, J =
6.7 Hz, 2H, Br-CHyp), 4.08 (i, J = 6.3 Hz, 2H, O-CHy), 6.59 (d, J = 5.3 Hz, 1H, Ar-
H), 7.37 (dd, J = 8.9 Hz, J = 2.0 Hz, 1H, Ar-H), 7.97 (d, J = 2.0 Hz, 1H, Ar-H),
8.04 (d, J = 8.9 Hz, 1H, Ar-H), 8.65 (d, J = 5.2 Hz, 1H, Ar-H).

BC-NMR (CDCl;, 5): 24.7, 27.9, 32.3, 33.5, 68.2, 100.8, 119.7, 123.4, 126.2,
127.7, 135.4, 149.5, 152.4, 161.3. '

MS-ESI m/z (rel. Int.): 328.0/329.9 ([MH]").

HPLC: Method A, detection UV 254 nm, 33, RT = 5.0 min, peak area 99.5%.
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The structure of conmpound ex 31 is presented bel ow
F3C1 0 20 MANW 481.48; Yield: 5 % Pasty pr oduct .

WEeR0@/026446 Et OAC) . 1H NMR (CDCI 3, 8): 1. 74- 1- 83PCHIBBH/000926

CH2), 3.52-3.60 (m 2H, SCH2and1H 0- 25 CH2)

3.78-3.86 (m 1 H, OCH2) %8435(m2H OCH2 and

1 H OCH), 4.52 JAB—4 H OCH), 4.72
= 3.0 H, 6.54 (s, 1 H C=CH), 7.44

ﬁA%?aﬂa%o@ﬁngfsl @ﬁ%’g\%auﬂ;g%gmlogﬂ;m%oﬁ EHT

REIHEHTARFRS5, BHEDAGA, EHT2218, BHT 8358, EHT 2580 add EHT 9241.
4.8Hz, ArH). WO 2004/ 076445 PCT/.1 B2004/ 000926 100 -
MS-ESI miz (rel. Int.): 481.9 ([MH+). HPLC. Method A

%M%@W ginBiin-Z-vthi® eMdky ) RE@ERRG8ro-2H-
%TMW%\Q%—L—UM 0

muam@tvioxyimdtoyly-yét byran4-ane (EHT 5575).
(mor phol i nonet hyl ) - 4H pyran- 4-one (EHT 6892).

5- Hydroxy 2- (nor phol i nonmet hyl ) - 4H pyran-4-one 22 (130
ydr Je Erhhxd@@%gr zlgg%n:ﬁr@;he%’)-&{m bnér(@»GO _mg, 1.6 mmol),
S (50 wged.-G mask), TRABDOD mict B- %mm}heuater(;z miend CHCls
@zﬂﬁﬁvv&?%%%qa% inza B0, } TaYBRERRIIGNRY sk savinpeg with agnagnetic

stirer 0 45 200BlbjocthtHIG)- 71(ﬁiﬂuofmnetﬁy5th|)e \or €2301|ﬁh&gj 0.8 mmol)
and the reaction mxture was stirred for_ 3 h a

wigageed anshiheateagtian dixiyee wascstingd Fﬁrxi@heatv%% GoThecreactlon

RS ks ot 2! RS B SRl o P 25 m) e

-glyanid layer WesS®4shéd Iwith bdnan(d Oemmodaedaabveo Mg$0gskltered and

RO g 16 R SSR0 2 | N g \ GEsmPLUBE. Rk Bwifisd (b  colurn
&raﬁ‘aﬁadf?féhgg?@ o0k e Her ViboRBtior BHP 5T €40 mo, 5 %
yield} enapbdby poaduct.

The structure of compound ex 31 is presented below:

oo
| X S\/\O
N~ (0]

MW: 481.48; Yield: 5 %; Pasty product.

Ry 0.25 (EtOAc).

TH-NMR (CDCl;, 8): 1.74-1-83 (m, 6H, CHy), 3.52-3.60 (m, 2H, S-CH, and 1H, O-
CHy) 3.78-3.86 (m, 1H, O-CHy), 4.28-4.35 (m, 2H, O-CH. and 1H, O-CH,), 4.52
(d, Jag = 14.5Hz, 1H, O-CHy), 4.72 (t, J = 3.0 Hz, 1H, CH), 6.54 (é, 1H, C=CH),
7.44 (d, J = 4.8Hz, ArH), 7.68 (s, 1H, C=CH), 7.73 (dd, 1H J = 8.8Hz, J = 1.8Hz,
ArH), 7.25 (d, 1H, J = 8.8Hz, ArH), 8.38 (d, 1H, ArH), 8.83 (d, 1H, J = 4.8Hz,
ArH).
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200 (r) I' I ~ F3C\ --N MN 450.41; Yield: 35 %
Wiite solid; M: 1.25.6 C Rf 0.27 (CH2Cl 2: MeCH =

wo30@E)07645 1H NVR (CDCI 3, S): 2.52 (t, J = 4. 6PEL/IBRHY/000926

N-CH2), 3.38 (s, 2H, NCH2), 3.73 (t, J = 4.5 Hz, 2H,

O CH2), 4.53-4.58 (m 4H, S G2, O CH2), 6.51 (s, 1 H,
C=CH) 687(d, J =5.2H, ArH), 7.65.(dd, 1 HJ =
8.8Hz, J = 1.5Hz, ArH), 7.79 (s, 1 H C=CH),

H 83 (d. 1 H J = 5.2Hz, ArH).
'ﬁ/@%‘ m%ﬂ;({ém'ﬁ 48T ﬁMFﬁQ1 O(([M-|]+) VO 2004/ 07644?)

HRILC! Bt AOGQ%tloﬂ(DJN PB4 Gm NEHT &B78, RT et 8:20imin, p¥ak area
254 nm EHT 6892 RT = 3.70 min, peak area 98.5 % 5
9@l e 33:
5-(5-(7-(Trifluoronethyl)guinolin-4-ylthio)pent
| oxv) -2- (norphol i nonet hyl ) - 4H pyran- 4-one :

ﬂgglle @Q&(de(t@lﬁrommnqumolln-4-vloxv)ethoxv) -2-

( -holln net H- nyran-4-one 22 (2.5
fo8 HESH +2%* mol ) and

anhydrous DI\/F (40 m -) vvere charged ina 250 m round

10 bottomed flask equi pped with. a magnetic stirrer:
ﬁrhNdFOXYH%{mOmhﬁBQpﬁ'@’tbylf 4Hc;5yran-4 one 22 (130 mg, 0.6 mmol),

ELRBP RO gl Bph LRI EMENS PG tch B 40°c in

#80 MhQ)Urﬂaﬁdttd?ﬁedﬂfl&tsldre‘qudSWIth rzephalgaetie stirrat. Afer30 min, 4-
After evaporation the reaction mxture

| (Boqhi@r@ethﬂwwr(tﬂf&or@mthyl)éuémoaeﬁeﬁ. (140, 58 smai,and Nal (80

B0 o, 88048 ARG SISO R0 § 1510 .

: lManas eveperateddand ¢Imameacttbn/\mxipm Miasepobl;edcm gérmL of H.O,

@Rr O?‘% Y‘@L%&%ﬁ@n% % qumlg Iﬁygr A{ng;[ wggh%? Vit Corine (10
MLf'oﬁ‘Ded o%? M@@%wm@remm @vﬁgella\t@&w aryﬁteg%ﬂ fﬂéenme) )compound

wa@ pua&ed |barcqhmmnmom§3gaphy é@lOszF?zCHz Me@rd) =(99 1 to 95 5) to

- o Bhar ARl ESR atts ook 3 AMITERS AN I Rsot

et hanol (50 nL) to yield to EHT 1864 (3.35 g, 58 %

|eId as a white powder.
he structure of compound ex 32 is presented below:

(0]
O/\/O\f}j\/ [/\O
= | (9] I N\)
|
F5C N

MW: 450.41; Yield: 35 %; White solid; Mp: 125.6 °C.

Rr. 0.27 (CH;Cl:MeOH = 95:5).

"H-NMR (CDCl, 5): 2.52 (1, J = 4.6 Hz, 2H, N-CH), 338 (s, 2H, N-CHy), 3.73 @
J = 4.5 Hz, 2H, O-CHy), 4.53-4.58 (m, 4H, S-CH,,0-CHy), 6.51 (s, 1H, C=CH),
6.87 (d, J = 5.2Hz, ArH), 7.65 (dd, 1H J = 8.8Hz, J = 1.5Hz, ArH), 7.79 (s, 1H,
C=CH), 8.29-8.32 (m, 2H, ArH), 8.83 (d, 1H, J = 5.2Hz, ArH).

MS-ESI vz (rel. Int.): 451.0 ((MH]") |
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The structure of conpound ex 33 is presented bel ow
FSCOS0O H NN 25C- OHCC- MAN 581.47;

woiaed4h76H8 % White powder, Mp: 217.7 C. Rf 0. 20T/1B2004/000926

(CH2CI 2: MeOH = 95:5). WD 2004/ 076445 PCT/ | B2004/ 000926
102 1H-NVR (CDCI3, 8): 1.62-1,64 (m 2H CH2),
1.76=1.87 (m 4H, CH2), 3.10-9738 (m 4H, N CH2),
3.42 (t, J = 6.6 Hz, 2H S CH2), 3 85-3.91 (m 6H,

HPEE* stfiad A, gefctighi U 25T R, T by e =4 76 i) peals area
g8.51%Ar-H), 8.21 (s, | H C=CH), 8.45 (d, J = 8.8 Hz,
1H A-H, 867 (s, 51H A-H, 9.06 (d, J =5.5

Hz, 1H, Ar-H), 11.15 (s, 1 H NH+), 12.25 (s, 1 H,

NH+). MS-ESI mz (rel. Int.): 509.0 ([MH +, 100).

HPLC. Method A, Detection W 254 nm EHT 1864 RT=

Exatfipler 3y ,5-@@(Tarﬂearorﬁ§tm )gglnAhlaH4-vlth|o)pentvloxv)-2-

Exarrpl e. 34 5 (2(2 (7 Tr| fI uoromet hyII )gU| noI i n-4-
Iy thio ethoxx ethoxy~2-
F-hiyd pohot-2-Goeepholinpmethyl)-A BrpyraoieoER2 (23 0) 121Bmmol) Cs2CO3

(ﬁgd“éi,‘f’f%y A 0§) r&%ot!%?@(%4 Lg% 0?1 on(%d ff%a £80 %l round-

tﬂﬂf@hﬁ’é@%s%uﬁ@d&%tﬂﬁé enadirstizestirret andél imlert éﬁ@é%ere 4-(5-

%netl c stirrer and under ine
Igﬂo)ﬂ-[(tzlﬂuoromet ylquinoline 25 (3.8 g, 10.0 mmol) and Nal (0.2

gﬁ SRRy ROkl Ry 1 60N rhitid HeNOUBRER RY 17 e 90 -c.

thi évamatmddﬁd)lﬁﬁd thd eeactiont m)xture Xesr pommi ins50 rmkedof H20,

DTG e (200, B SEhe R intenar Wasovased with brine (2
ﬁébfﬁﬁb?‘én%%&&"%@bé JilgrP i) evdftftaRiO & idfyness. The crude
compound was purified by column chromatography (SiOz; CH2Clo:MeOH = 99:1

tube equi

to 94:6) to give after evaporation a pure solid (4.4 g, 88 % vyield). The compound

‘was dissolved in EtOH (150 mL), then HCI 1M in EtOH (22 mL, 21.6 mmol) was

added and the reaction mixiure was stirred for 2 h at 20 °C. After evaporation of
EtOH, the hydrochloride compound was dried under vacuum and crysiallized in
ethanol (50 mL) to vield to EHT 1864 (3.35 g, 58 % vield) as a white powder.

The structure of compound ex 33 is presented below:

FsC ‘ 0
S O
AN N e
|+ | | ho '
pN ' 0 'iﬁ\)
Cl- H Cl-

MW: 581.47; Yield: 58 %; White powder, Mp: 217.7 °C.
Ry 0.40 (CH2Cl2:MeOH = 95:5).
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| ayer was washed with brine (2 x 10 nL), dried over

MpSH4, filtered and evaporated to dryness. The crude
woanpoaedswas purified by col um 25 chr omat ogr ogB2004/000926

(Si02; CH2Cl 2: MeOH = 99.4:0.6 to 97:3) to give after

evaporation EHT 0371 (400 ng,,;;26 %yield) as a pale

yellow oil. The structure of conpound ex 34 is

presented below. F3Co N/ I I NJ 30 0 WO

BN 65, 5T T ROBE 3 8 i el 1008

1
- (HAMINCMB B AR, (t6) = 8.6Fz,(2H, S-GHA, 8.8823.92Hm,NIGHICH,), 4.34

3.33 §\ls 2H, N-CHZJ, 3. 38 58%;( J z 6.3, 20 _

(8. SHeN-Chlp B. (1 (s91H, @=CH)y 7.88(d.d &%) Hz Hb-Ar-d) §48 (d, J =
L0- 4 _ .46 1 GEGHY

B TR (o -G B, b i i 0

1?4,7Ar-|é|gcg.oé (& B=%.5iHz, IHE AFHD, iﬂmslﬁ,Hn HANH™), .25 éé hH, NH*).

J=8.8 Hz, 1H, AH—?{, 836 (s, 1 H AH, 879 (d J

MS4SI w7z (rel. int.)A609.0 IMBIMIR0).DMSO d6, 6): 31.1, 53.5,

qégéb“ﬁ%édgg?%tfc%%n%ﬂg%dzfﬁmia 1=4é]2@m Peak area
dalgop, 147.7, 150.6, 164.2, 174.4. MS-ESI mz (rel.

Int.): 511 M—%+ 100). HPLC: Method A, detection W :
Aual. {psHeraNa@78.31C:; 6, 1, My B; cpledk54:04a5.08d.8R45.9% found, -
3pa2br(Hr (

%?g%p?h%ﬁé”t Ey:f‘) 4- 0X0- 4H- pyr an- 3-yl oxy) - N- ( 7-
(trifluoromethyl)quinolin-4-yl)pentanam de (EHT 6037).
20 5-Hydroxy- 2- (nor phol i nonet hyl ) - 4H pyr an- 4- one 22
(85 nmy, 0.4 mmol), Cs2CAB (130 ng, 0.4 nmol) and

le0Us 3VF (g( I 2| 7 (FiffucOet M duthdlinly fihio fAb B ethoxy)-2-

ube equi pped W a magnetic stirrer and under I ner
(morpboliramethyhett/-pyran-4-one (EHT 0371).
Bromo-N-(7-(trifluoronethyl)quinolin-4-yl)pentanam de

32 (100 ng, 0.3 mmol)

5-Hydroxy-2-(morpholinomethyl)-4H-pyran-4-one 22 (350 mg, 1.7 mmol),

+ Cs,C0O;3 (5650 mg, 1.7 mmel) and anhydrous DMF (5 mL) were charged in a 30 ml

sealed tube equipped with a magnetic stirrer and under inert atmosphere. 4-[2-
(2-Chlorg-ethoxy)-ethylsulfanyl]-7-irifluoromethyl-quinoline 28 (480 mg, 1.4
mmol) and Nal (210 mg, 1.4 mmol) were added and the reaction mixture was
stirred for 2 h at 90 °C. After evaporation of DMF, the reaction mixture was
poured in 50 mL of H,O and extracted with CH2Cl; (3 x 50 mL). The organic
layer was washed with brine (2 x 10 mL), dried over MgSOQ,, filtered and
evaporated to dryness. The crude compound was purified by column
chromatography (SiO;; CH.Cl:MeOH = 99.4:0.6 to 97:3) to give after
evaporation EHT 0371 (400 mg, 56 % vyield) as a pale yellow oil.

The structure of compound ex 34 is presented below:

0
SN S\/\O/\/O. ‘ o

FsC
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was added and the reaction mxture was stirred for 3 h
at 90 C. After 25 evaporation of DVMF, the reaction

waindaoretddas poured in 50 nb of H2O extract edPCWilB1v04/000926

Et OAc (3 x 30 nL). The organic |ayer was washed with
brine (2 x 10 nL), dried ovejps,WSO4, filtered and
evaporated to dryness. The cru e conmpound was :
purified by colum chromatography (Si 02; CH2Cl 2: MeCH =
99.9:0.1 to 95:5) to give after evaporati on EHT 6037
(45 nmg, 55 %yield) as a white powder. 30 The

MW &10u5E Yitldc 66150 LRdlecXelkiw Odl. pr esent ed bel ow. WO

RO BB 0077 10655, o 1 2o ©
YTl L5 49 (2 AR MR35 oM oo, 000

(CH2¥,6.3.Hiz 2H, S-CHy), 372 (Hz/ =45 Hit, QHE)O- 942833(86-3,94:@ 4H, O-

Eri), 1, T AR A, Biis, (i, GG, BB ST 48 HapjtH. ATH),

')66§J(S($H @%@)@@’D gdd 7J§% éqLﬁz J](}Dﬁ 134-& "I'H A]'Hj 828 (f J=88
Hz,,ﬂi ArH)AB.ae)(s $H36rl(l)5819|(d BF 4G H281h11A(rld) J

E-NUR 1M o Pl 14183555600 /0 099, 0. a’é‘ae%w 177,

(iM:r',l *125363%25 6P457, 7'\/91%)4' Aa@?t 13&1 BON 466, 2‘13447 8"014177"}‘r 150.6,
. mn, péak area % 15 Exanpl e 36:

‘Eﬁ‘t 22114 %

Seisl G2 OBl bl BREIRea0F) &k byt an 4. one. (EHT

.. 9PE8) .Méthod ﬁodéﬂecﬂonﬂwmét AFECEMRTa0371 RT = 5.0 min, peak area

5 hgdroxy 2- (rmrphol i nomet hyl ) - 4H pyran-4- 20 one 22

0.45 mmol ) was dissolved in DVF anhydrous (5
rrL), and Cs20C8 (161 ng, 0.50 mml) was added at RT.
The pal e yell ow reaction

Example 35: 5-(6-(Morpholinomethyl)-4-oxo0-4 H-pyran-3-yloxy)-N-(7-

(trifluoromethyl)guinolin-4-v)pentanamide (EHT 6037).

5-Hydroxy-2-(morpholinomethyl)-4H-pyran-4-one 22 (85 mg, 0.4 mmol), Cs.CO;3
(130 mg, 0.4 mmol) and anhydrous DMF (5 mL) were charged in a 30 ml sealed
tube equipped with a magnetic stirrer and under inert atmosphere. Then 5-
Bromo-N-(7-(trifluoromethyl)quinolin-4-yl)pentanamide 32 (100 mg, 0.3 mmol)
was added and the reaction mixture was stirred for 3 h at 90 °C. After
evaporation of DMF, the reaction mixture was poured in 50 mL of H.O, extracted
with EtOAc (3 x 30 mL). The organic layer was washed with brine (2 x 10 mL),
dried over MgSOQy, filtered and evaporated to dryness. The crude compound was
purified by column chromatography (SiO»,; CH,Cl.:MeOH = 99.9:0.1 to 95: 5) to
give after evaporation EHT 6037 (45 mg, 55 % yield) as a white powder

The structure of compound ex 35 is presented below:
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m xture was stirred for 10 mn and cooled to O C for
15 mn. In a 25 nL round- bottoned fl ask

wa-2(@aeasonet hyl - benzyl sul fanyl)-7-trifl uor omeCnyB20gu000926

noline 27 (185 ng, 0.45 mmol) was dissol ved in DV
anhydrous (10 niL) and the SO|1l&‘I on 25 cooled to 0 C
for 10 mn. This solution was added via syringe to the
first reaction mxture at O Cfor 15 min. The
reaction m xtjee was stirred 1.75 h at room

I

tenperature (ora . \Mter (100 n) s added and the
sol ution was extka . AﬁM/t\h QMO 10 . The
organi c | ayer was Was ed th vvater (5]x 7@,
brine (3 x 100 m_) dri e® over e

evaporated to dryness. The 30 crude product was
purified by colum chromatography on silica using as

M 606 M \EOR4568 SoARMIEGHid BRRO 426806 105
CH2Cl 2: MeOH = 98: 2.
R¢ 045 (QHCGlaMeQH 5r8018). hy! ) qui nol i n- 4-

L ABRACHICEY s SO ST 2B o L AERad R B Wy Y44 4=

4\/6 Q—iéj)4wsl\l-@l-‘l\ﬁ)' 583 'J d.6.2 erzmc:@ccwg)e 3341 gyrmthz) 3.74
present ed bel ow N~

| (MN 544@rss4w|@+@42)640%<tvmﬁ@ogdz,.a~l opCHm 65 1(s, 1H, C=CH),

7631009 Fbiamo) 18 B S gl Pe8ts, T ECHZB o, v = 5.1

| _de?hi? @-H)‘Bé@(é%HZkk-H)]W)éd d.=28.8(Hz, PH. Aﬂ-m@bz (d, J=5.0

5O (m 4H ArH),
I-@zs1HAtH)O:Er:lr9(s7ll-er(Id):l J = 8, HzJ :17Hz 2H

8

8.2 8.37 (s, 1 H,
'@#%3' 1B/zge f?f‘t )3506qz6ﬁ‘éﬁi% WH ArH) MB-ESI ni z
H-@P’EC i\hél’hoﬂ A5E%tébt|6ﬂiqg\ﬁ?254\/ﬁiﬁ)EH$%3ﬁ Rﬂﬁ)38@3ﬁnn peak area

Met hod A, detection OVI 254 nm

%)8@’0 = 4 65 mn, peak area 98.6 % Exanple 37 5-
3-((7-(Trifluoronmethyl)guinolin-4- ly
t hi o) met hyl I ) phenyl net hoxy)- 20
2- (nor phol i nonet hyl ) - 4H pyr an- 4- one di hydrochl ori de

é HT 0434) and its free o .
- Example 36:5-((2-((7-(Trifluoromethylauinolin-4-vithio Ymethyl)phenyl)methoxy)-

2-(morpholinomethyl)-4H-pyran-4-one (EHT 9069).

In a 50 mL round-bottomed flask 5-hydroxy-2-(morpholinomethyl)-4H-pyran-4-
one 22 (95 mg, 0.45 mmol) was dissolved in DMF anhydrous (5 mL) and
Cs2CO03 (161 mg, 0.50 mmol) was added at RT. The pale yellow reaction

mixture was stirred for 10 min and cooled to 0 °C for 15 min. In a 25 mL round-
bottomed flask 4-(2-bromomethyl-benzylsulfanyl)-7-trifluoromethyl-quinoline 27
(185 mg, 0.45 mmol) was dissolved in DMF anhydrous (10 mL) and the solution
cooled to 0 °C for 10 min. This solution was added via syringe to the first reaction
mixture at 0 °C for 15 min. The reaction mixture was stirred 1.75 h at room
temperature (orange). Water (100 mL) was added and the solution was extracted
with EtOAc (3 x 100 mL). The organic layer was washed with water (5 x 75 mL),
brine (3 x 100 mL), dried over MgSOQ4, filtered and evaporated to dryness. The

crude product was purified by column chromatography on silica using as eluent



base (EHT 27251
5- Hydr oxy- 2- (nor phol i nonet hyl ) - 4H pyran-4-one 22 (3.1
wq 20db7ds4smol ), Cs2CC3 (4.8 g, 14.7 mmol ) andPCT/1B2004/000926
anhydrous DVF (40 nlL) were charged in a 250 m round-
25 bottomed flask equipped W {3 a magnetic sti rrer
under inert atnosphere. 4-(3
(Brom)rret hyl ) benzyl thio)-7-(trifl uoromethyl)quinoline

H14.1 mmol) igg.POVM (6 )_ ﬁﬁ% oA
aéﬁwe react| on m xture vvas sti ??gﬁ(f( ‘U ﬂ-@%ylft@molm4
Tthib e phen W&Mn@% helihome®9)-4ri-p9fan-4-one EHT 9069
y e)vvater)phextmr)act ed wit 2004/ 0%245 >
wasTobBinEl 166002504 Yogieid)@sca Witg sd- ). The organic
Iayer was washed with brine (2 x 50 m), dried over
éSO g) wth charcoal (2g) and poured on covered
Bieoatrlq 0@ el gonpounchex 86 isprsenter ReloW:and was
evaporated to dryness. The cruge conmpound was
, purlfled by colurm chr omat ogfap ('SNO2;YCH2CI 2: MeOH ="
' evaporaiion the free
El 25 was

t he dimgdr oct de salt was dried under vacuum and
crystallized in isopropanol (500 nL) to yield to EHT
0434 (4.4 g, 48 %yield) as a beige powder. 10 The

R LB ol PR % e o
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1H WHR 3.28
(BH/ =@.6Hi),, 4H, MH@D)Z%Q (s, @IFIB)-SOH27A5 £4,(s28H, ©-CH), 6.45 (s,

o 7e50:7, S0 by 4, A, it L) 1d (@ 88 bz
=N1 7HHz §H3@\rl@§ 8. éO'(ld 33—%*8 HzS (i ﬂﬁH)E &370(; 1$-i &\rH; sgo (d, J=
4:|§3I-m-1 , Arit). oo (s 1 H NH+) 12. 20 (s 1 H NH+)

MS-ESI m/z (rel. Int.): 543.0 (100%, [MH]*), 314.1 (80), 230 (40).

HPLC: Method A, detection UV 254 nm, ERT 2062 RT = 4.65 min, peak area
08.6 %.

1?9%(%@ ng%%%d’éog,:ﬁ: 4.6 Sk I\rfz C&E%@g.(g,?lﬁ)rnCHg-N), 3.71

Example 37: 5-((3-((7-(Trifluoromethyl)guinolin-4-vlthio Ymethyl)phenyl)methoxy)-
2-(morpholinomethyl)-4H-pyran-4-one dihydrochloride (EHT 0434) and its free

base (EHT 2725).

5-Hydroxy-2-(morpholinomethyl)-4H-pyran-4-one 22 (3.1 g, 14.7 mmol), Cs>COs
(4.8 g, 14.7 mmol) and anhydrous DMF (40 mL) were charged in a 250 ml round-

bottomed flask equipped with a magnetic stirrer undér inert atmosphere. 4-(3- |
(Bromomethyl)benzylthio)-7-(trifluoromethyl)quinoline 28 (5.8 g, 14.1 mmol) in
DMF (60 mL) was added at 4°C and the reaction mixture was stirred for 4 h at 20
°C. The reaction mixture was poured in 300 mL of ice-water, eXfracted with



10

15

20

25

M5-ESI mz (rel. int.): 543.0 ([ MH +, 100). HPLC
Met hod A, Detection W 254 nm EHT 0434 RT= 4.60 m n,

woeel/aé4a 99.4% 25 Exanpl e 38: PCT/IB2004/000926

5-((4-((7-(Trifluoronethyl)quinolin-4-ylthio)mnmethyl)ph
enyl ) met hoxy) - 2-(norpholino hyl ) - 4H pyr an- 4- one.
(EHT 2218). WD 2004/ 076445 PCI/| B2004/ 000926 107 In a
50 nL round- bottoned fl ask ‘

AL PRI N Yty o (3 415, i
avert MESALEB0gP Iithrahar€od 12gjranyl pmsedd;iEdO\zﬂr_eEETSiOEf(GOO mL) of
T8 BB S ot sl 5B P S vas
ARSI o] (10 Ty b 108 gl
givén \adieo yapatation) thenflee hase EHTi 2725 (pBegl T® % (yiedd).deHT 2725

10 m.n. , Thi ' ' Lhge to e

was Sistobeed IR G RE R TR BiOH |85 26 2 mmo) was

ARRGS 4D the 1dabtion WRAKtiel was dtidked FoMO &t h 200 °C. After evaporation
erature (orange). Water (50 nlL) was added and the

t
of ot ofhenaihyekachiondss saltwasdriag G0der3vacuLmn and crystaliized in

igoRRafial (0B 7RhTR BRIFEN B2 e % YRl By s pejoe powder.

evaporated to dryness. The crude product was purified
by col um chromat ography on silica using as el uent
'Eg@gjrgq;twg(pf gorggqlg%d e>|<O 3)9 is presenteci1 below:g
5-((4-((7-(Trifluoronethyl)quinolin-4-

yl t hi o) met hyl ) phenyl ) net hoxy) - 2- ( mor phol i nonet hyl ) - 4H

pyr an- 4-one @ 15i nedy (150 ng, 46 %
B sqQlide T ugt urle of canmpound ex
h oD 0 O 8) 3% N 20 kW
; .O : |\l1{\3)

yield) as a whit
38 is presented be
542.58; Yield: 4}9) ite solid;
Cl- H Cl-

MW: 615,49; Yield: 48 %; beige powder, Mp: 120.3 °C.
Ry 0.40 (CH2Clz:MeOH = 95:5).
TH-NMR (DMSO ds, §): 3.28 (m, 4H, N-CHy), 3.21 (m, 4H, O-CH,), 4.36 (s, 2H,

" N-CHy), 4.74 (s, 2H, S-CHy), 4.95 (s, 2H, O-CH,), 7.40-7.62 (m, 4H, Ar-H), 7.93

(d, J=5.6 Hz, 1H, Ar-H), 8.03 (d, J = 8.8 Hz, 1H, Ar-H), 8.30 (s, 1H, C=CH), 8.43
(d, J= 8.8 Hz, 1H, Ar-H), 8.55 (s, 1H, Ar-H), 9.04 (d, J = 5.5 Hz, 1H, Ar-H), 10.00
(s, 1H, NH+), 12.20 (s, 1H, NH+).

MS-ESI m/z (rel. int.): 543.0 ([MH]+, 100). ,

HPLC: Method A, Detection UV 254 nm, EHT 0434 RT= 4.60 min, peak area
99.4 %.

Example 38: 5-((4-((7-(Trifluoromethyl)quinolin-4-ylthio )methyl)phenyl)methoxy)-
2-(morpholinomethyl)-4H-pyran-4-one (EHT 2218).
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R . 0.25 (CH2Cl 2: MeOH = 98:2). "H-NWMR (CDCI 3, 8): 2.55
(m 4H, 2xCH2-N), 3.38 (s, 2H, -CH2N), 3.74 (t, J =
WO 2604/026445z, 4H, 2XCH2-0O), 4.37 (s, 2H, - SCH2) pCHI8%04/000926
(s, 2H, -0OCH2), 6.49 (s, 2H, C=CH), 7.30 (d, J = 4.8
Hz, 2H, ArH), 7.44 (q, 4H J 5.8.2 Hz, ArH), 7.58 (s,
1H AH, 7.73 (dd, 1 H J =8.8 Hz, J = 1.8 Hz,
ArH), 8.25 (d, 1 H J =8.8 Hz, ArH), 8.38 (s, 1 H,

187450, Fo Sotf-ppitpined Fask $5go s BlmBnSiglortishybiafpyran-s-
o1e022((1284mgP Q61 BAARY 1a68%#i6solted ihFDKIF &hhydrdus, (10 mL) and
‘ Cg(ﬁéﬁfléﬂgn%gis(gg?mm%ﬁg%gdggd 4at6&Tf“ e Peaction mixture was
sigr/%giifo? g’logégr(\ Eﬁ_ric{)%@rﬁaggt ({)W’b) fH TR IhiR; 12 % 581 R R80RY KR ttomed
fraskhy-(Mpbroti@hb g -besansitany bt Btriflidforigthy)-quinelihe B8 Y250 mg,
4-{ (5- Bdr oXYy- 4- 0Xx0- 44 p[\lgr an- 2-yl ) et hﬁl ) pi.perazj ne- 1-
Q.81 moRgl)avas dissolved dn KM @nhygiays) (10anhiand the solytion cooled to

LGB e Al k2 gy AR, s

- &t0 PCdor 15 mind@heirsactiommixtamhems. stirred 1.75 h at room temperature

(prsngey, Wesos (el piL) vidwaeted eng e SoTuRN bdstimntpd fiin EtOAC
(382460 mmbkﬁr%ﬁ}é@q%éﬁjvéé Wéshgﬂ withwaterd® >£1069rhie); brine (3 x

evaporati'on o e conmpound was dried under

1040 mly atrigdpower paSOedfiltercd and ¢vaparaded ftheryness. The crude

precipitate S shed with water (3 x 20 pL) and was

el wes pupfied B reaiumny PhipTeaiporasiny ona SHES. faing 73S eluent
: = 2, -((4-((7-(Tri hyl)quinolin-4-

(%Itﬁ?ﬂ% e et hyl Yaui nol B 4= y1 t hi B} bent s alusromettyguinolin

yltbjo)aeidylyghemt) mdinginer@acmeoinoastmykyd dipgrdand-db EHT 2218

(7.0 g, 75 %yield ,AS. a white _powder. The structure

s el A1 88mgp4p o yisldan ayhilesilid. 20 Fsac oo O

MAN 607.68; Yield: 77 % Wite solid; M: 182.5 C

The structure of compound ex 38 is presented below:

F3C

MW: 542.58; Yield: 46 %; White solid; Mp: 52.1°C.

Ry, 0.25 (CH,Cly:MeOH = 98:2).

TH-NMR (CDCl;, §8): 2.55 (m, 4H, 2xCH»-N), 3.38 (s, 2H, -CHzN), 3.74 (t, J = 4.6
Hz, 4H, 2XCH,-0), 4.37 (s, 2H, -SCH,), 5.05 (s, 2H, -OCHy), 6.49 (s, 2H, C=CH),
7.30 (d, J = 4.8 Hz, 2H, ArH), 7.44 (q, 4H, J = 8.2 Hz, ArH), 7.58 (s, 1H, ArH),
7.73 (dd, 1H, J = 8.8 Hz, J = 1.8 Hz, ArH), 8.25 (d, 1H, J = 8.8 Hz, ArH), 8.38 (s,
1H, ArH), 8.78 (d, 1H, J = 4.8 Hz, ArH).

MS-ESI m/z (rel. Int.): 542.9 ([MH], 90), 332.0 (30), 228.9 (100).



1H NWR (CDCI 3,8): 1.46 (s, 9H, tBu), 1.67-1-95 (m 6H,
CH2- CH2- CH2), 2.46 (t, J 25 = 4.8 Hz, 4H, N CH2),

W0 20\/006445) =7.2 Hz, 4H, S-CH2), 3.38 (s, 2H, €cTiHR004/000926
3.46 (t, J = 4.8 Hz, 4H NCH2), 3.90 (t, J = 6.2 Hz,
2H, O CH2), 6.46 (s, 1 H, C—q‘& 7.27- (s, 1 H ArH),
7.57 (s, 1 H ArH), 7.71 (dd, B - g 8 Hz, J = 1.8 Hz,

1H AH, 824(d J=88H, 1H AH, 8236 (s, 1

tibLE ot Audonch D Betli, Bt P2A8IRT, A BT ook area
g5.4detection UV 254 nm RT = 4.80 min, peak area

99.5% WD 2004/ 076445 PCT/ | B2004/ 000926 109 Exanpl e
40: tent Butyl

5 @%@H—D\Esam-QFWI)rﬁerﬂWI)mperazme-1 carboxvlate (EHT 9358)
4- ((5- hydr oxy- 4- oxo- 4H pyr an- 2-yl ) net hyl ) pi per azi ne- 1-
carboxylate 23 (0.95 g, 3.0 nmmol), Cs2C33 (1.1 g, 3.2

m&t ﬁg%%{ﬁ?gﬁ%(g“@-o%ﬁl-( Byl’ﬂfﬁ-zg%féth)ﬂnﬁﬁ&%%dem Raffdxylate 23

roun | ask equi netic
(§t® 19; 46. 1Jm:lmol) |G%603a¢5n%sgph%) ¢ .mmol) and anhydrous DMF (20 mL)

oGRS A2 o S BE R e R el st

10 urﬁder3|r’(érﬁtatﬂfbs§her‘¥ tﬂf(SJ&oWﬁﬁml@ﬂ?-ﬁlﬂ%méth?l)qumollne 25
reaction m xture oured in 50 H2O, extracted

(58 9. B5cToN AngoRMIR {10 T ey adped |eag¢e?hwqt1a@ Fakture was

OJH £ '3r}?af 80 X?Zﬂgm-)avapéiﬁﬁlﬁﬁ O?W(J'-' NHS2H LﬁdéJntde\KISaned under
evapor at ed 0 dryness e Crude conpo

vaouum mdbprecqjmamfd mhrt'd@e@too@lfhpﬂ;) Theaprecipitaéel waisO®ashed with

Faler 1 Gk A iPAD Senrc’ 4o BVg Grigh SVDOsierE BURk H(5-(5(7-

WA-ox0-4H- .
15 @r‘l ré?—feﬁ’é gﬁﬂgrgﬁ g@ﬂg?@ﬁrﬁy@% 40@(3) |§H %'anz »

wmeﬂM)P@ﬁmzlme-ﬂFQafbomﬂalﬁpEﬁﬂ? Q358e(1.0car B6x% aisdd)ERs a white
258 1.2 g, 72 %yield) as a white powder. The
%?V?’ ture of conmpound ex 40 is presented below. 20 C

to NJ MN 558.07; Yield: 72 % Beige Solid; M =

1302C R : 0.4 (CH2Cl 2: MeOH = 95: 5?
The struciure of compound ex 3¢ is presenied below:

|\ S\/\/\/O\[loﬁ\/(\'\l)oj\ox
N~ |O| N\/I

MW: 607.68; Yield: 77 %; White solid; Mp: 182.5 °C.
"H-NMR (CDCl;, 8): 1.46 (s, 9H, tBu), 1.67-1-95 (m, 6H, CH»-CH»-CHy), 2.46 (t, J
25 =4.8 Hz, 4H, N-CH,), 3.15 (t, J =7.2 Hz, 4H, S-CHy), 3.38 (s, 2H, O-CHy), 3.46
(t, J = 4.8 Hz, 4H, N-CHy), 3.90 (t, J = 6.2 Hz, 2H, O-CH,), 6.46 (s, 1H, C=CH),
7.27 (s, 1H, ArH), 7.57 (s, 1H, ArH), 7.71 (dd, J=8.8 Hz, J = 1.8 Hz, 1H, ArH),
8.24 (d, J = 8.8 Hz, 1H, ArH), 8.36 (s, 1H, C=CH), 8.79 (d, J = 4.8 Hz, 1H, ArH).
MS-ESI m/z (rel.Int.): 508 (100%, [MH-COOtBuJ").
30 HPLC: Method A, detection UV 254 nm, RT. = 4.80 min, peak area 99..5%.

20
FsC
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25 1H-NWR (CDCI 3, 8): 1.46 (s, 9H CCH3), 1.72-1.80
(m 2H CCH2), 1.91-2.04 (m 4H, CCH2), 2.47 (t, J

W6 2404276835 4H, N-CH2),, 3.38 (s, 2H, N CH2), 3Pd®/18§1004/300926
= 4.2 Hz, 4H NCH2), 3.93 (t, J = 5.9 Hz, 4H,

OCH2), 4.21 (t, J = 5.9 Hz, , OCH2), 6.45 (s, 1

H C=CH), 6.71 (dd, J 5.2 , J =1.3 Hz, 1 H ArH,

7.29 (d, J =1.9 Hz, 1 Ar
Hz, J =1.9 Hz, J =1.9 1 H,
2004/ 076445 PCT/IBZOO4/0 0926 110 1.7 Hz, 1 H ArH),
Eke@ﬁglgsalo IerHB@@I_jXQ-(B (Ilbmwtdqumo#n& ﬁokil)peﬂt\AoW)& bio-4H-
3. . . 5.2 Hz, 1 H,

= Ll uelil S € 28 28:5, 28. 8,
434 529 593 683 694 799 1009 114. 6,
119.9, 123.5, 126.4, 127.8, 135.6, 139.5, 147.9,
téA‘EBthI 315(25-&ydrcﬁ<y%dx@-4l—lkﬁyraﬁ 2-mee1hyl)p?mer32mHBL ESIboxyIate 23

Wbt BrmbPnlsbngs @rh ob B ggod Sk adiious DR i) were

c?r'ér%ed Wa'%(ﬁﬁﬂ"r@uﬁ’dlbottomed flask equ1 ed with a magnetlc stlrrer under
(Trifluoromethyl)quinolin t hi o)

:ae:(t(azumgphenqo.ﬁ&ﬁmmnerﬁﬂﬁwh%chlmeﬂwem gfdﬂé)o g, 0 mmol)

A PSR W 8 B S, wap stired, Ta7 3.0y b0 C- Afler

Wt@ﬂé@bmm redttioh miktugre was Poumeal ih SNBmL of HQO extracted
di ssol ved in water %{4}0 nm.) and Cs2CO3 (7.3

Wi FFOAG (dat €60 mio. dhp QREnAdeaT wag, washed wﬁser%@ X 20 mL),

HEBUS T B, T s v
purified bpoolumhociyorategnaphy & deastieated THIG:: dﬁﬂg@lﬁtreathylamme =

o2 o e S S BaaRo S Eb R 5198 ©97.5:2.5) to

Qo Fpgd e%écﬂaﬂo rﬁ@ﬂ@jdtﬂ al(fg-L (mﬁ@%qJ.haﬁd4-y|oxy)pentyloxy)-4-
at nosphere. 4-(5-bronopent

GXO(4Hrﬁyram2oyiﬁ11ﬁw&)ql@emm¢ré-%bgwlateﬁmﬁ@%ﬁm? 9, idJe vield)
adde nd tc?ereactlon m xture was stirred for 2 h at
G @ 'ﬁfmé’?’ eé't/aporatl on of DMF, the reaction mxture

was poured in 200 nL of H20O and extracted with CH2Cl 2

2 x 300 m_? The organic | ayer was washed with brine

he giragiure i compeundesA0Ng sessenied Pelo¥d  and

evaporated to dryness. The crude conmpound was purified

by col um 25 chromat ography (Si02; CH2Cl 2: MeOH =

99.5:0.5 t@¥~g o give after @vaporatlorba

ox{) t
SO|Id (4.3 g, %ésl el d). Th%\cE[%(iid vvas/[le ved

MW: 558.07; Yield: 72 %; Beige Solid; Mp = 130.2 °C.

R¢ 0.4 (CH,Cl2:MeOH = 95:5). '

TH-NMR (CDCls, 5): 1.46 (s, 9H, CCH3), 1.72-1.80 (m, 2H, C-CH_), 1.91-2.04 (m,
4H, C-CHy), 2.47 (t, J = 4.2 Hz, 4H, N-CHy), 3.38 (s, 2H, N-CHy), 3.46 (t, J=4.2
Hz, 4H, N-CHy), 3.93 (t, J = 5.9 Hz, 4H, O-CHy), 4.21 (t, J = 5.9 Hz, 4H, O-CHy),
6.45 (s, 1H, C=CH), 6.71 (dd, J = 5.2 Hz, J = 1.3 Hz, 1H, ArH), 7.29 (d, J = 1.9
Hz, 1H, ArH), 7.44 (ddd, J=8.9 Hz, J=1.9 Hz, J=1.9 Hz, 1H, ArH), 7.58 (d, J =

H ArH), 7.44 (ddd. J = 8.9
Hz, 1 H AH), 7.58 (d, J = WO
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30

EtOH (150 nL), HCO 1 Min EtOH (33 nL, 33.0 mvl ) was
added and the reaction mxture stirred for 0.5 h at

waQomd/o7edsser evaporati on of Et OH the tri hydr ochConBze4/000926

salt was dried under vacuum and precipitated in
ethanol (50 m-) to give afte,,30 filtration 4
5-(5-(7-(trifluoromethyl)quinolin-4-ylthio)pentyl oxy) -
2 ((4- nethyl pi perazin-1-yl)nmethyl)-4H pyran- 4-one

PSR 83 ol Grhtbe Spdioubo i o P 1, A,

g (dd rdistiue ezl <bipdantHeArH)l i s presented bel ow

F3C O ~SON NN JC-H QI [ C-"HC 5 MV

BENMR (GDCI:0)3826, et 28.5owGeh, 4 5265 50.8, 6813, 69.4, 79.9,
O

foa], 78 F99RT128%) e g AR A e b0, 1997, 1525,

154.6, B31.6NIEH3) 178317-3.20 ' (m 2H, S-CH2), 3.37-3.54

S8 v bl TR P800 @IS 1000 i, 7 o () =

_1

@P%g“?letﬂ%@ﬁ ﬁéég‘)on%@%ﬁ?wm JI\EJHI%?%{%)"R}_E 4Hrp|ﬁf Rlé'?aﬁ)area 95.7
%.71 (s, 1 H Ar-H), 9.07 (d, J =5.7 Hz, 1 H Ar-H),
11.83 (s, 3H NH+). MS-ESI mz (rel. Int): 522.2
([VMH +, 100). HPLC: Method A, Detection W 254 nm EHT
%pI@TAf’I 4-3 (1 TrifludfsriefyBauindiin AyIfifie \peh@AGKALd-qa- of
EHT Oc/7Z2 sand EH I T 8560. l:xanpl e 42

pettyigi 7 B di pelylpride (T D244).

athy)-Ah-ayrand X
in-1- yI met hyl )- 20 4i- pyran- 4 one trlhydrochlorlde
(EHT 0872). ten -Butyl 4-((5-(5-(7-chloroquinol

b-hhydiroxye2 Y (pemietiyyipiowiazin-ad)methplyddhpPran-4-one hydrobromide 24

| ) met hyl pera 1- boxyl ate EHT 2580
(%igmﬂ;%/ )rg;:m) )szglﬁne@@olggé I Water %40 mLf and &32003 (7.3 9, 22.4

mmol) in water (20 mL) was added. Aqueous phase was washed with CHCl»

(200 mL), then water was evaporated at 40 °C and the cesium salt was drying
under vacuum to give a white powder. This derivate, Cs,CO; (2.5 g, 7.6 mmol)
and anhydrous DMF (100 mL) were charged in a 250 ml round-bottomed flask
eguipped with a2 magnetic stirrer under ineri atmosphere. 4-(5-bromopentylthio)-
7-(trifluoromethyl)quinoline 25 (5.8 g, 15.3 mmol) was added and the reaction
mixture was stirred for 2 h at 90 °C. After evaporation of DMF, the reaction
mixture was poured in 200 mL of H,O and extracted with CH2Cl» (2 x 300 mL).
The organic layer was washed with brine (2 x 30 mL), dried over MgSOy, filtered
and evaporated to dryness. The crude compound was purified by column
chromatography (SiO2; CH.Cl:MeOH = 99.5:0.5 to 95:5) to give after
evaporation a pure solid (4.3 g, 55 % yield). The compound was dissolved in
EtOH (150 mL), HCI 1M in EtOH (33 mL, 33.0 mmbl) was added and the reaction
mixture stirred for 0.5 h at 20 °C. After evaporation of EtOH the trihydrochloride
salt was dried under vacuum and precipitated in ethanol (50 mL) to give after
filtration 5-(5-(7-(trifluoromethyl)quinolin-4-ylthio)pentyloxy)-2-((4-
methylpiperazin-1-yl)methyl)-4H-pyran-4-one trihydrochloride EHT 9241 (3.6 g,
38 % vield) as a white powder. B
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m ) was charged in a 100 nL round-bottoned fl ask
equi pped with a nagnetic 25 stirrer. Anhydrous HCl 2 M

WwWOnoEdH467. 2 m, 14 nmol) was added dropwi se RCTAB2004000926

The reaction m xture was stirred for 2 h at room
tenperature. The reaction mxfture was evaporated in
vacuo. EtOH (10 m -) was added then evaporated. This
operation was done tree time. After evaporation of

Et OH the trihydrochloride salt was dried under vacuum
and crystallised. in EtOH (20 m-) to give after 5 WO
RSt Gotareddf doapoBRDEX AQGO Pessentddbdlays and filtration
5- (5-(7-chl oroqui nol i n-4-yl oxy) pentyl oxy) - 2- (( pi per azi
n-1- yl)methyl)-4H pyran-4-one trihydrochl oride EHT
0872 (400 nr,cS0 L yield) as a white powder. 5 The

structure of co nd ex 42 is presgnted bel W CI 0
0 O NH2+ HI N+ $ >

Yield: 50 % vvhit;lid; Mp: 164. % @_
(CH2C1 2: MeCH = 97 I 1H I NVR ( DVSO uS, 64166
(m 2H, CH2), 1.79-1-81 (m 2H, CH2), {:l-— 98 (m

2H, CH2), 3.20-3.40 (m 8H N CH2), 387 (t, J =5.6
Hz, 2H, O CH2), 4.17 (s, 2H N CH2), 4.58 (t, J =5.6

6 29 (d, J = 6.6
Nn'w e?ddgé}\@él%) 88 /oewmt@ p&wdér %CubslzlYH A§H) 6 o1

Ksom@Hz@lHMe@-lw &1 J = 9 0 15 Hz, 1 H ArH), 8.45

ROV s o 220 gl FolF 1 Tathod 0] e . 277 s
:41@0&1 CH!BL§17B@t2bqg1r ?y @mg)l 3713713\/52@3?p 8M, I\Et'fr-lz@&?@s R J=6.0
IEIZ(%H(@@Hz) 14.06 (82 )N-Gi), 62 {s41H, C= T, 791 (¢, 4= 68 Hz,
1Mt RLR) REBE YL O L Lo HP RP UG 8 8 (s, 1H, C=CH), 8.47 (d, J = 8.8 Hz,
1H, Ar-H), 8.71 (s, 1H, Ar-H), 9.07 (d, J = 5.7 Hz, 1H, Ar-H), 11.83 (s, 3H, NH").
MS-ESI m/z (rel. Int.): 522.2 ([MH]", 100).

HPLC: Method A, Detection UV 254 nm, EHT 9241_RT= 4.30 min, peak area

99.6 %.

Preparation of EHT 0872 and EHT 8560.

Example 42: 5-(5-(7-Chloroquinolin-4-vloxy)pentyloxy)-2-({piperazin-1-yl) methyl)-
4H-pyran-4-one trihydrochloride (EHT 0872).

tert-Butyl 4-((5-(5-(7-chloroquinolin-4-yloxy)pentyloxy)-4-oxo-4H-pyran-2-
y)methyl)piperazine-1-carboxylate EHT 2580 (0.8 g, 1.4 mmol) and EtOH (10
ml) was charged in a 100 mL round-bottomed flask equipped with a magnetic
stirrer. Anhydrous HCI 2 M in EtOH (7.2 ml, 14 mmol) was added dropwise at 50
°C. The reaction mixture was stirred for 2 h at room temperature. The reaction
mixture was evaporated in vacuo. EtOH (10 mL) was added then evaporated.
This operation was done tree time. After evaporation of EtOH the trihydrochloride
salt was dried under vacuum and crystallised. in EtOH (20 mL) to give after 5
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yl)meth | -4H pyran-4-one trihydrochloride (EHT 8560).
tent - But yl

WO-20(4®7¢H5 ( 7- (tri fl uoronet hyl ) qui nol i n-4-yl t hi BrpaEBL0yd/@0926

XY) - 4- oxo-4H- pyran- 25

2-yl) et hyl ) pi perazi ne- 1-car q§yl ate EHT 9358 (7.0 g,
11.5 mol) and EtOH (60 m) were charged in a 250 nL
round- bottoned fl ask equi pped with a nagnetic

B S0 o P 5 Crrstn e dbi s R Boent i JF2 piperezin-t-
yWihethgii4f-bpyrah-4xone adinydreoinleride BT 0872 (408ahy0B0 % yield) as a
m xture was evaporated in vacuo. EtOH (30 nl-) was

{eROWENen evaporat ed. WO 2004/ 076445
PCT/ 1 B2004/ 000926 113 Thi s operation was done thrre
time. After evaporation of EtOH the trihydrochloride
T strueteredofi coonpoutel ex 42 isipresedtadt hstoak | i sed in Et OH
(200 nm.) to give after filtration
5-(5-(7-(trifluoronethyl)quinolin-4-ylthio)pentyl oxy)-
2- ((piperazCin: | ) met hyl ) - 4H pyr an- 4- one
tri hydrochl ori g 8560 (4.5 6% % 5yie|d) as a

whi t e powder. l 0 | d

present ed bel ow +FCO S O NH2+ AN | NJ C
Cl- H O 10 M \6%6.95: Yield: 6304 \(loglld Mp:
204 (r)C. RlL: 0G5 (CH2CI2: MeOH = 9:1). GI—N R (DI\/BO
d6, b): 1.61-1-66 (m 2H, CH2), 1.75-1-87 (m 4H,
CH2), 3.35- 3.45 (m 10H, N-CH2, S-CH2), 3.86 (t, J

MW%6|‘7|233 Z‘V‘IbldOS@H@)whlfe é@lld SMp2‘|'$4 ReCcl5 CH2), .6.68 (s,
5'6 Hz, 1 H_ArH), 8.07 (dd,
&91§(§3H¢§|2MGQH79% 1H AH), 819 (s, 1H,

@ﬁ@ éﬁg@ %% 51 1 od g%g\?miéiﬁ%&ﬁ“m 7g%.87 ((&"S %{l ¢h,), 1.96-1-

)2H1CHRS, :{go 340 (MHHBH, N- aazﬁﬁ BTG J=R6. Hi rzH )o -CHy), 417
. HPLC. Method A detection
(ngb%li 48 % Jirh6 Hedt, GH2), 6.67 (5, 1H, [ CH) 750 (d, J =

. 6.6 Hz, 1H, ArH), 7.91 (d, J = 9.0 Hz, 1H, ArH), 8.21 (s, 1H, ArH), 8.36 (d, J=9.0

Hz, 1H, ArH), 8.45 (s, 1H, C=CH), 9.22 (d, J = 6.5 Hz, 1H, ArH), 9.91 (s, 2H,
NH2™).

MS-ESI m/z (rel. int.): 458.1 ([MH]", 100).

HPLC: Method A, detection UV 254 nm, EHT 0872 RT = 3.80 min, peak area
99.6 %.

Example 43: 5-(5-(7-(Trifluoromethylquinolin-4-yithio)pentyloxy)-2-((piperazin-1-
vl)methyl)-4H-pyran-4-one trihydrochloride (EHT 8560).

tert-Butyl 4—((5-(5-(7-(trif|uoromethyl)quinolin-4-ylthio)pentyloxy)—4-oxo-4H—pyran-
2-yl)methyl)piperazine-1-carboxylate EHT 9358 (7.0 g, 11.5 mmql) and EtOH (60
ml) were charged in a 250 mL round-bottomed flask equipped with a magnetic
stirrer. Anhydrous HCI 1 M in EtOH (60 ml, 60 mmol) was added dropwise at 50
°C. The reaction mixture was stirred for 3h at room temperature. The reaction
mixture was evaporated in vacuo. EtOH (30 mL) was added then evaporated.
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20 99.6 % Preparation of EHT 3980, EHT 5743, EHT

0785, EHT 0566, EHT 8366, EHT 3664 and EHT 4495. 25
wQemariaé44pr ocedures:  Method C (in CHCl 3): WD PCT/IB2004/000926

2004/ 076445 PCT/1B2004/ 000926 114

5-(5-(7-(Trifluoromethyl)quinglin-4-ylthio).pentyl oxy)-

2-((pi perazin-1-yl)nethyl)- pyran-4-one (free base

of EHT 8560) (0.15 g, 0.3 mml) was charged in a 10

! PR HBC RO AT, BB of EOH e
ttihydrothlofid@ saolvas \deied Lmdme/as}mm! andidd,egallisgédom E&DH (200 'mL)
e, BFRHSR or Ebri oS Eoyy 2
(b iy e SFRSActosolg ERtcdsanes g 03 %
daltl) as eshite pow@eRCl 2 (50 nl). The organic |ayer was

dried over MgSH4, filtered and evaporated to dryness.
The crude conpound was purified by colum '

THY SIFBStOEE PEOMPSURP bx W338predépEdd Beloh® 99:1 to 95:5)

to give after evaporation of solvents the desired

conpound. Exanple 44: 5- Trifluoronethyll)guinolin-4-

l'y thio) pentgexy <2-((4- 15 acetyl )iperazin-1-yl

nmet hyl -4H oyra one (EHT 3980). e conpound was

prepar ed accor dNg<4Q-¥eihad € _ubi cet | oride
n t@?‘?l e

(28 ny, 0.35 mmoll). [After purifichti
conpound was dri@¥~@nder vacuum to “qgi - 30
(150 ng, 90 % yieCd) as a white solid. 200 the
structure of conpound ex 44 is presented below. F3C O
O NON 25 MAN 549.61; Yield: 90 % Wite solid,

7. iR a@.035 2 F95:5). "H NWR
W%)@/’e@f gg-(ﬁf: s;@iiﬂ(ém@l@%gg% 8’? 85-1.95 (m 4H,
R1R)15 CCALIL:8eOR 9:GH3), 2.48-2.54 (m 4H, N-CH2),

15 (t. J = 7.2 Hz, 2H S-CH2), 3.40 , . 2H,
ATk (DMSO de, 5): 1.61-1-66 (m, 2|2|, G:E'Ig), 178130 (m, 4H, CH,), 3.35-
3.45 (m, 10H, N-CH,, S-CHy), 3.86 (t, J =6.2 Hz, 2H, O-CHy), 4.19 (s, 2H, N-
CH,), 6.68 (s, 1H, C=CH), 7.88 (d, J = 5.6 Hz, 1H, ArH), 8.07 (dd, J=8.9 Hz, J =
1.7 Hz, 1H, ArH), 8.12 (s, 1H, C=CH), 8.46 (d, J = 8.8 Hz, 1H, ArH), 8.65 (s, 1H,
ArH), 9.06 (d, J = 5.5 Hz, 1H, ArH), 2.87 (s, 2H, NHo1), 11.52 (s, 2H, NH™).
MS-ESI nm/z (rel. Int.): 508 ([MH]", 100).
HPLC: Method A, detection UV 254 nm, EHT 8560 RT= 4.20 min, peak area

99.6 %.

Preparation of EHT 3980, EHT 5743, EHT 0785, EHT 0566, EHT 8366, EHT
3664 and EHT 4495.

General procedures:

Method C (in CHCls):
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N-CH2), 3.50 (t, J = 4.9 Hz, 2H, NCH2), 3.65 (t, J
=4.9.Hz, 2H, N-CH2), 3.90 (t, J. 30 = 6.2 Hz, 2H,

WQ2aHAY6446. 47 (s, 1 H, C=CH), 7.27 (d, J. = 4: 9CHIB2024/000926
H Ar-H), 7.59. WO 2004/ 076445 PCT/IBZOO4/ 000926 115

(s, 1 H CCH), 7.71 (dd, J =88 = 1.7 H,” 1 H,
Ar-H, 8.24 (d, J = 8.8 Hz, ?LHArH) .8.36 (s, 1 H,
Ar-H, 8.78 (d, J = 4.8 Hz, 1 H Ar-H. MS-ESl iz

B hdprsghofyrdhy %B@g%@ﬁ*@& HPi et 1-yhmethv-

Pran-Feorfex(irgel leastbof EHT 8560) (0.15 g, 0.3 mmol) was charged in a 10
r;@&,§ol31cé%t§1qpég ! Lﬂskuﬁp@?&%t%%% Ii#%rlpq[’glgd'stmetrhhowgrnotué 8HCI3 (3
hE&%KB't@&\ﬁEhﬂﬁe&ar 3 Oé%gﬁ‘olfﬁ% 4%)58\% J&Wed After 30 min

accor to ms

&t 0) ¥bagemt(my3s nﬂﬁd)l?)in dﬁ-lcﬁlér@(m} uLPwas adued) slovM)l éfopwise. The
purlflcatlon the title conpound was dried under

reastienmmistuge wasestirresl ing (51LBcatfgemotemperaiurg) The rgaction mixture

8584 10 g S G AR 50 . The
lcggéglf'botgygg W%S%S% %veYIWig80s, ogit@had I\ml\cliné%pdrdéed ((7s) _dryness. The
orugle cpfﬁpoy wag pwz}ve ﬁ;'v eﬁmyn c_htr%@a@gfép% ﬂf%'th%'yaMGOH =

% %—89% @et?%ﬂé %ﬁé Syarbre §5§f édlven]cs ghé;dez,sﬂ"gd &Tl{)’ougd.:

Hz 4H, N-CH2), 3.40 (s, 2H, N-CH2) 3.90 (t, J =
Hz, 2H, OCH2), 6.46 (s, 1 H C=CH), 7.27 (d, J =
Hz, 1 H Ar-H, 7.61 (s, 1 H 25 C=CH), 7.70 (dd,
8
1

1 ©I\)\l

.,8Hz,J=1.8Hz,1HAr-H),823(dJ 8.7
H Ar- 8. 35 (s, (] J=14.8
Eyamplerd4: £-(54 ('Rnﬂm mﬁﬂwligwgﬂtgla)mnw o\

RT=4. 55

The compound was prepared according to method C using acetyl chloride (28
mg, 0.35 mmol). After purification the title compound was dried under vacuum to
give EHT 3280 (150 mg, 20 % vield) as a white solid.

The structure of compound ex 44 is presented below:

F3C

MW: 549.61; Yield: 90 %; White solid, Mp: 99.5 °C.

Ry 0.35 (CH,Cly:MeOH = 95:5).

TH-NMR (CDCl;, 8): 1.69-1.77 (m, 2H, CHy), 1 85-1.95 (m, 4H, CHp), 2.09 (s
3H, CHs), 2.48-2.54 (m, 4H, N-CHy), 3.15 (t, J = 7.2 Hz, 2H, S-CHy), 3.40 (s, 2H,
N-CH,), 3.50 (t, J = 4.9 Hz, 2H, N-CHy), 3.65 (t, J =4.9 Hz, 2H, N-CHy), 3.90 (t, J.
= 6.2 Hz, 2H, O-CH,), 6.47 (s, 1H, C=CH), 7.27 (d, J = 4:9 Hz, 1H, Ar-H), 7.59



WO 2004/ 076445 PCT/ |1 B2004/ 000926 116 Exanpl e 46:
5-(5-(7-(Trifluoroneth |

wgubwmeqas 4- yl t hi o) pentyl oxy) - 2- ((4- PCT/IB2004/000926
(pi val oyl ) pi perazi n-1-yl ) et hyl ) - 4H pyr an- 4- one (EHT
0785). 5 The conpound was prep'%red accor.di ng t o net hod
C using trinethylacetyl <chloride (42 ng, 0.35 mol).
After purification the title conpound vvas dried under

SrTH BR300, I E R o "B §24%0. v = 88 b
‘Hﬂeﬁireﬂs @3?%01451 AdR) "_83?78%(9/ 4.9 H, HH, MNH)591 68;

V\hlte30| Np: 1166(). 0. 40
MS{-ESlm/zx,ﬁwlm 106561, ([N5I]"1 FHORMVR (CDCI 3, 8): 1.27 (s

b oot R7Dhietighi ot R et Aol REE: fo i, poak area

s 9629%k, 2H S CH2), 3.39 (s, 2H NOCH2), 3.69 (t, J =
4.7 Hz, 4H, N-CH2), 3.90 (t, J = 6.2 Hz, 2H, O CH2),
6.47 (s, | H C=CH), 7.27 (d, J = 4.9 Hz, | H Ar-H),

7.60 (s, | H C=CH), 7.70 (dd, J 8.8 Hz, J = 1.8

Hz, 1 H A-H, 822 (d, J=88tH, 1H, Ar-H), 8.36

10 peakarea 98 3% 25 Exarrpl e 47
4-((5-(5-(7-(Trifluoronethyl)quinolin-4-ylthio)pentylo
as prepared according to method C using diethylcarbamyl

G Tl ae oS ol e oS RleR Pk, A esRa ks dried

dri’d?er%@uﬁm%ﬂ?é* E%SM?PWOQ%ﬁaQS % §idlg) 49a Wli@ébli@
usi ng dii sopropyl car banoyl [oride (58 nmg, O.

mol ). After purification the title corrpound vvas dr| ed
15  The structure of compound ex 45 is presented below::

O
s 0 PN
N!> \A/\/\fj\/@ NN
O

MW: 606.70; Yield: 98 %; White solid, Mp: 393.1 °C.
20 Rz 0.35 (CHCl:MeOH = 95:5).
TH-NMR (CDCl3, 8): 1.12 (t, J = 7.1 Hz, 6H, CHa), 1.69-1.77 (m, 2H, CH>), 1.84-
1.93 (m, 4H, CHy), 2.53 (i, J = 4.7 Hz, 4H, N-CHy), 3.12-3.24 (m, 6H, S-CH,, C-
CHy), 3.27 (t, J = 4.7 Hz, 4H, N-CH.), 3.40 (s, 2H, N-CH), 3.90 (t, J = 6.2 Hz,
2H, O-CH,), 6.46 (s, 1H, C=CH), 7.27 (d, J = 4.9 Hz, 1H, Ar-H), 7.61 (s, 1H,
25 C=CH), 7.70 (dd, J = 8.8 Hz, J = 1.8 Hz, 1H, Ar-H),8.23 (d, J = 8.7 Hz, 1H, Ar-
H), 8.35 (s, 1H, Ar-H), 8.78 (d, J = 4.8 Hz, 1H, Ar-H).
MS-ESI m/z (rel. Int.): 607.2 ((MH]*, 100).
HPLC: Method A, Detection UV 254 nm, RT=4.55 min, EHT 5743_peak area

98.7 %.
30

F5C
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under vacuumto give EHT 0566 (120 ng, 63 %yield) as
a pale oil. 5 The structure of conpound ex 47 is

wonresid@itasd below. F3BC OO ~ S ON ON N MAN P6BABXB4/000926

Yield: 63 % Pale oil. 10 Rf 0.35 (CH2Cl 2: MeCH =

95:5). 1H NWR (CDC13, 5): 1216(d J = 6.7 Hz,  12H,

CH3), 169177(m 2H, CH2), 1.84-1.89 (m 4H CH2) ,
2.54 (t, J 4.6 Hz, 4H NCH2), 3.12-3.18 (m 6H N
CHz2, .S—CH2), 3.40 (s, 2H, N-CH2), 3.61 (h, J = 6.7 Hz,
2H, CH), 3.90 (t, J 6.2 Hz, 2H, OCH2), 6.46 (s, 1 H,
ESFE@TQIG 46: :57(56«7 (leglaomrﬁeﬂﬁvl)qllmblln-AFyIE)g)Qén’g‘@m-,z-(!( H,

: ‘ 3 et 1 ; 1 H,
ArH) 878(d J=48Hz 1HArH) "HS-ESL m 2
(rel. Int.): 635.2 ([MHz', 100). HPLC. Method A
Thet eonpoundy wes4 preparesT aO&ﬁﬂi_rlgT:to amethad  ysing Bimethylacetyl

.1 % ,20 Ex 48: e : .
ikriee Y47 Tt Dot HEORy AR RYFEicrton e iie, compound was dried
PRI Yaediiht8 e EHT 0785 00 m , 56 % Pneld as a white solid.
Met hyl sui f onyl pi perazi n- net hyl') - 4H pyr an- 4- one

(EHT 8366). 25 The conpound vvas prepared according to

usd 0. 35 nmol ).
ﬁ%%&%ﬁﬁ?ﬂ%#ﬁﬁqﬁgﬁggé our?t%lﬁlfg/\qals)g%rl ed under vacuum
to give EHT 8366 (80 ngy, 45 %yield) as a white
solid. The ructure of conmpound ex 48 is presented

bel ow: 30 1 076445 PCT/ | B20@/ 000926 18 F3C O
SO N

HSO \ SO/
||
N

-n

-MW: 5921.68; Yield: 56 %; White solid, Mp: 116.6 °C.

Ry, 0.40 (CHxCl::MeOH = 95:5).

TH-NMR (CDCls, 8): 1.27 (s, 9H, CHs), 1.69-1.76 (m, 2H, CHy), 1.84-1.93 (m, 4H,
CHo), 2.52 (t, J = 4.9 Hz, 2H, N-CHy), 3.15 (1, J = 7.2 Hz, 2H, S-CHy), 3.39 (s,
2H, N-CHy), 3.82 (t, J = 4.7 Hz, 4H, N-CHy), 3.90 (1, = 6.2 Hz, ZH, O-CH>), 6.47
(s, 1H, C=CH), 7.27 (d, J = 4.2 Hz, 1H, Ar-H), 7.60 (s, 1H, C=CH), 7.70 (dd, J =
8.8 Hz, J = 1.8 Hz, 1H, Ar-H), 8.22 (d, J = 8.8 Hz, 1H, Ar-H), 8.36 (s, 1H, Ar-H),
8.78 (d, J=4.8 Hz, 1H, Ar-H).

MS-ESI m/z (rel. Int.): 592.1 ([MH]*, 100).

HPLC: Method A, Detection UV 254 nm, RT=4.61 min, EHT 0785 peak area
98.3 %.

Example 47: 4-((5-(5-(7-( TrifIuoromethvl)quinolin-4-vlthio)Dentvloxv)-4-oxoj4H-
pyran-2-yl)methyl)-N,N-di-isopropylpiperazine-1-carboxamide (EHT 0566).
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N (101 NI\ MN 585.66; Yield: 45 % white solid,
Mp: 66.3 C. Rf 0.35 (CH2CI 2: MeCH = 95:5). 5 1H NWR

WOGDAI036448) © 1.69-1.77 (m 2H, CH2), 1.84- 1. 94PCHIB2BH/000926

CH2), 2.65 (t, J 4.9 Hz, 4H, N-CH2), 2.80 (s, 3H,
CHB), 3.15 (t, J = 7.2 Hz, 2H,.SCH), 3.27.(t, J =
4.7 Hz, 2H, N-CH2), 3.43 (s, ZH NCH2), 3.89 (t, J =
6.2 Hz, 2H, O CH2), 6.46 (s, 1 H C=CH), 7.27 (d, J =

ﬁegc{@poén#v\@érpr aregi' %@coﬁihgl)]to’?‘g tgg% usi gGiigggpqqﬁcaIbamoyI
dHlorNe— |(58 rﬁg 35 Iz mrﬂloll)i Aﬁér I-;Bunflcéﬁbnﬁ tﬁé tgcrsd-%cgn-n?oﬂma was dried
Um{?f vapwn 0 mw%ﬂﬂ%%@@&men%\ﬁ mid)rﬁﬁ a paie @liaee

RT= 4.60 mn, peak area 98.5 % 15 Exan'ple 49:

4-((5-(7- (Trlfl uoronet hyl )quinolin-4- |y

The stygetoteydfooompalirakex 4FHs preseated2bgloyret hyl ) - dN-t er

- but yi pi perazi ne-i -carboxam de (EHT 3664). The

conmpound was prepared according to nmethod C using
tent - but yFa¢soeyanate 20 (36 ng, 0.35 nmol ). After
purification title conpound dri ed unger

vacuumto giv % yperg

white solid. T'e/s ructure of colpolind @9 [
presented below™>F3C OO NS Orr 2 N' ™~ MN
606. 70; Yield: 71 % Wiite solid, M: 154:4 C Kf
0.35 (CH2Cl 2: MeOH = 95:5). WO 2004/ 076445

NPT /a3E20R) Aiell08264; Rale oil- NVR (CDCI 3, 8): 1.35 (s, 9H,

5 Qs CRPMERN RS Whio) '3 14 (1. = 72 1o,

1@%%@1&3&& §7?(§ J( 6¢Hv|z Nlﬁhllsz;;é $%9C1 77J(m 2H, CHy),

1C3EH). 89 ToreiH, cQHd) 2, 5]4 QL Izt 4.6I—HZ Aﬂ-HH)\!, CHQ)S@ ‘G%—S 18 |€m 6H, N-

o) /040G ok WBHE) B (h, J = 6.7 Hz, 2H, CH), 3.0 (1, J = 6.2

Hz, 2H, O-CHy), 6.46 (s, 1H, C=CH), 7.27 (d, J = 4.9 Hz, 1H, Ar-H), 7.61 (s, 1H,
C=CH), 7.70 (dd, J = 8.8 Hz, J=1.7 Hz, 1H, Ar-H), 8.23 (d, J = 8.8 Hz, 1H, Ar-
H), 8.35 (s, 1H, Ar-H), 8.78 (d, J = 4.8 Hz, 1H, Ar-H).

MS-ESI m/z (rel. Int.): 635.2 ([MH], 100).

HPLC: Method A, Detection UV 254 nm, EHT 0566_RT= 4.78 min, peak area
98.1 %.

Example 48: 5-(5-(7-(Trifluoromethyl)guinolin-4-ylthio)pentvloxy)-2-((4-
Methylsulfonylpiperazin-1-yl)methyl)-4H-pyran-4-one (EHT 8366).

The compound was prepared according to method C using mesyl chloride (42
mg, 0.35 mmol). After purification the compound was dried under vacuum to gi\(e
EHT 8366 (80 mg, 45 % yield) as a white solid.

The structure of compound ex 48 is presented below:
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5J=16H, 1H A-H, 823 (d, J=28.8H, 1H,
Ar-H), 8.36 (s, 1 H A-H, 878 (d, J =4.8 Hz, 1 H

woneHo764B- ESI mz (rel. Int.): 508.1 ([ MH +, BOD)XB2004/000926

HPLC. Method A, Detection UV 254 nm EHT . 3664 RT=
4.60 mn, peak area 99.6 % 1(3 Exanple 50:-
4- ((5-(5-(7-(Trifluoromethyl)guinolin-4- ly
t hi o) pent yl oxy) - 4- oxo- 4H
pyran- 2-yl mejdy| ks N- met hyl pi per azi ne-| - car boxam de
(EHT 4495). 15 conmpound was prefared accaggong to
nmet hod C usi ng RE S e ([35\ \O 35
mol ). After purjlfication the titl np was dried
under vacuumto B 7€ EHT 4495 (100 yield) as
a pale oil. The structure of conpound ex 50 is
presented below 20 FBC OO S ONI~-N HO MAN
mw %Ge‘iﬁbw 459%°/Whﬁéls©h@iMp 66.30QR5 (CH2C 2: MeCH =
8:)!5 CDCl3, S): 1.69-1. 77 (m 2H, CH2),
RAO @lézﬁleMteFll o)., 2. 48 (t J 4.9 Hz, 4H,

R (chAIR 9} 165717, 4(%1‘%'2 C) ?@3@4 3%(?&?%_?5 t J=

£8Pz, zﬂ-IgIQ CCHZJ, 2.80 (&5 %I—HCHQJ-B 1@(@1'1)= 7.8. Hﬁ 2I'QSS CJHJ')L 3.27.(t, J

S, b i a3 o 20O, 35 ) i 62 1 M, 6.4

ot b0t 721 R/ - doe M Arif AR5, 11GHOHLTPr (0. -

&ETL,BPEOUT 490916, ALHD 8B4 Ehl J M &.8(HEl 1H) At-H), 8. 36Gs11H, Ar-H),
é‘&M—q +, 100). HPLC. Method A, Detection W 254 nm EHT
§{drt= 484tz dith Arddhk area 99. 1%

MS-ESI m/z (rel. Int.): 586.0 ([MH]", 100).
HPLC: Method A, Detection UV 254 nm, EHT 8366 RT= 4.60 min, peak area
98.5 %. ‘

Example 49: 4-((5-(5-(7-(Trifluoromethyl)guinolin-4-vithio)pentyloxy)-4-oxo-4H-

pvran-2-vlmethvl)-N-feri-butvlpiperazine-1i-carboxamide (EHT 3664).

The compound was prepared according to method C using fert-butyl isocyanate
(36 mg, 0.35 mmol). After purification the title compound was dried under
vacuum to give EHT 3664 (130 mg, 71 % vield) as a white solid.

The structure of compound ex 49 is presented below:

F3C

MW: 606.70; Yield: 71 %; White solid, Mp: 154.4 °C.
Ry. 0.35 (CHZCIZ MeOH = 95: 5).
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Exanpl e 51 : Pharmacol ogy 5 This exanpl e di scl oses the
various assay conditions used to illustrate the

woial4mgesaal activity of the conpounds. WMateri aPCamBR004/000926

Met hods 1. Reference conpounds 10 A series of in
vitro tests was designed to Sfgeen t he various
conpounds and evaluate their anti-proliferative,
anti-tunoral and anti-angi ogenic potential. CAI

SRR EBEICAN | 53%eont BRRT g 077 28 L 5 81105 .
OMsy, .58 U 4. 2HNE4HOKYEELY, 3H Hlt, U2M.2 Rap2BnBMCH, ) 3.35-3.38

EntreMed) and SU 6668 (Sugen) were included as
Fost N oG 6. e e dHo- G oo T NH), 6.45 (5, 1H,

SO g af ! i
REEM)TepgnT 4 &4, AT AeER LRSS IR CF e 7R Y88 hz
be 196 $Henti e i), 81243 (ai, Uer 8 STHROtH), AoHY,@.86.¢s-1HMI-H), 8.78 (d, J

vol t age- gat ed cal ci um pat hways. It 20 denonstrated
F A bzt 1ldnAeH)t unor cel |l notility, adhesion,

t ati tenthal,, + whin vitro in a nunber
@S'ﬁ%f’lﬁ'ﬁz frﬁﬁg?t'e)cgbgjl qlﬂgﬂ ’a1t%ro ‘oncentrations from1l to
RPLEMMENbIWAS DetstioHeTVn2s4 ahe EHT 3684 RT= 4.60 min, peak area
S%Jol iferation, mgration and adhesion of several

fidh- endot helial cells. Moreover, inhibition of both
HUVEC vascul ar tube formation on matrigel and
retardation of mcrovessel outgrowh in 25 the rat
aorta ring were showmn. Finally, in vivo inhibition of
angi ogenesj s_i N ..chi cke hqri pal | gapt Qi P ne
=X : 5 eromethyliguinglinyd-vithialnentylaxy)-4-oxo-4H-

SRBEVIRLRA)-AGhéth '@éﬁ%ﬁéﬁc%oﬁﬁﬁﬂw MEOHT 4495).
ano € estradl o at has been 30 denonsirated

to inhibit both tunor growh and angi ogenesis in

i vo.. However, in addition,to jts t i,angi ogeni c,
e icsironpUns! ¥es; Ripaled gumiaiodslo fetling Gebiiggnethylcarbamyl
OO (844ngPOT35 BRRRA QAR 2SurifbdtioR Bkl filks dohipburel Was dried
and exhibits general non-specific antiproliferative
widerdasuuayjigi give EXT 495 (Hiy@0e b9 vigid-amadale eild
cultures. It also has a limted oral bioavailability
in mce and is rapidly cleared foll ow ng
Hewstusiurabl edmpbondbas ik presenied below:

FsC

MW: 564.62; Yield: 59 %; Pale oil.

Ry, 0.35 (CH2Cl;:MeOH = 95:5).

"H-NMR (CDCls, 8): 1.69-1.77 (m, 2H, CHy), 1.84-1.94 (m, 4H, CHy), 2.48 (t, J =
4.9 Hz, 4H, N-CHj), 3.15 (t, J = 7.2 Hz, 2H, S-CH,), 3.38 (s, 2H, N-CHy), 3.51 (t,
J = 4.4 Hz, 4H, N-CHy), 3.70 (s, 3H, CHj3), 3.90 (t, J = 6.2 Hz, 2H, O-CH,), 6.46
(s, 1H, C=CH), 7.27 (d, J = 4.9 Hz, 1H, Ar-H), 7.58 (s, 1H, C=CH), 7.71 (dd, J =
8.8 Hz, J = 1.8 Hz, 1H, Ar-H), 8.24 (d, J = 8.8 Hz, 1H, Ar-H), 8.35 (s, 1H, Ar-H),
8.78 (d, J=4.8 Hz, 1H, Ar-H). ' a



10

15

20

25

30

and Phase Il oncology trials, orally adm nistered 2ME
has denonstrated 5 anticancer activity in patients

Wi2003/0064a8st cancer, prostate cancer and nul ti pC®1B2004/000926

nmyel oma, and was well tolerated. Currently, 2ME is in
Phase | clinical trials for east cancer and in. .
Phase Il trials for the blood cancer nultiple nyel ona.
Results in preclinical nodels with ocular inplants of

E mms)t ht may inhibit
Iﬁﬁ/ﬁ@@ﬁﬁgﬁzatrgﬁégg([“%@?ﬁgmﬁ ed macul ar degenerati on
HPLCARMIhod F&f Petautien W@ 6EBI nm, EEHEI 4195 RIS Aldi0bniigrpeak area
of rg{eceptor tyrosi ne ki nases (RTKs) devel oped for the
99-tabment of various cancers (ovarian, prostate and

$gﬁl{)}e prﬁéﬁn?%n@%ﬁg i nhi bits angi ogenesi s required
nmetastasis 15 via-binding to

receptors of vascular endothelial (VEG), _
Thiat examplge disclases( GVarious dagsayr cbnaiiongr dsach to aiusirate the

EGE) . whi.C re involv in the formati on of new
%?'883?%@%%‘@30% tﬁﬁ CBF@@IL"F'ﬂ?'caI tunor nodel s, SU6668
conpletely inhibits target receptor phosphoryl ation
Matbridl b Metho®s r egressi on through angi ogenesi s

Inhibrtion. An oral forrmulation was in Phase I1/111
clinical trials in 2000. No 20 devel opnent was
rego‘r:%% since then. 2. In vitro assays 25 a. Study of
t hé- GBREE COmp on the actin cytoskel eton

Qui escence of Swiss 3T3 cells: Cells are seeded at

hi gh density on coverslips in 5 % FCS medi um (speci al
Asgidescs) in vifrentests washigsigned;ie sstean theavadeus compounds and

g M St ot S O e PR Bf gl i potgptial. oAl
(%%rbm@nﬁ@f?aﬂ?lgmﬁ@l%& i?ilmerdk! i‘lliltmﬁuiien fc?rh a Han?;p!éuﬂco Research),
Bealiaal ekl Areial Vi aauibl, gaatnoryeslidiol (g Rapzem™,

i 7 P 0926

52 a) i SE)-BR6F Suadh delzinASE acTicki Bl
Qui escent cells are treated for 30 min. with various

oncentrations of the coppounds. [1s can -~
Beeente o) 2 sause il el (BR1gidpFd gis @egpecidiostat (U.S.
SRERONIRD 4 F0106Y ). (GRehebeuh RAOAST BRED by Md QICI io be a synthetic
treat ment, 1 munofl uorescence can be perforned.
inhibitor of both nonvoliage- and voliage-gated calcium paihways. It
demonstrated inhibition of tumor cell motility, adhesion, metastatic potential, and
growth in vitro in a number of human tumor cell lines at concentrations from 1 to
10 pM. CAl was also demonstrated to inhibit proliferation, migration and
adhesion of several human endothelial cells. Moreover, inhibition of both HUVEC
vascular tube formation on matrigel and retardation of microvessel outgrowth in
the rat aorta ring were shown. Finally, in vivo inhibition of angiogenesis in the
chicken chorioallantoic membrane assay at concentrations from 10 to-20 yM was

also demonstrated.

Reference 2ME is an endogenous metabolite of estradiol that has been
demonstrated to inhibit both tumor growth and angiogenesis in vivo. However, in

addition to its antiangiogenic activity, 2-ME induces apoptosis in.actively
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5 Treatnment of the cells with various inducers of
small G proteins: Small G proteins pathways can be

wepewioésal |y activated, inpacting on . the cePCT/1B2004/000926

cytoskel eton (Takai et al, Physiol. Rev., 2001). The
Rac pat hway controlling the rmati on- of nmenbrane.

ruffles -can be activated by , Lnsulin, Bonbesin
(Ridley et al, CeII 1992, Nobes et al, J. Cell Sci,

RPN, 8838 fhoc) R S0eShe Shnidryne e
aindtea wide abhge afthurmbe danget PAll (CRitdfesy laatboHahs ,a limited oral

U R e

éﬂ?’ elf’rﬁé%tee )or?bo'i&j tnél@ rﬁll{oédn}];ﬁmlété{él_oggﬂ@ hhsP@efonstrated

rmt e
arrlnanmm‘ actontgsmapatmntawvlth breest icancandorostate cancer and multiple

bi | t f t h ] t .
Rl PER o Fap ML el (Curivh 20 s eSSl fels for
BiBhoeeafdtrbafd iR PV W Frials forth&®idod - Garféer multlple myeloma.
ggr af ormal dehyde). Cells are incubated for 2x 10

sulisoim ptaalm@ahmndels with pestar ivplants faf r2ME h%\rﬁ)@émonstrated

8L A, R BLBRIAGFE o g LAY e Héoeneration
(ARMD).20 tenperature or 16 h at 4 C - Label i ng: Fixed

and perneabilized cells are incubated with
anti-tubulin primary antibody (Yol 1/34; Abcys)

Igéﬁe%ﬁéje 'S&JG@H\XE‘:E ddig@iVeCRnlbitbF ©F rb8&ptdr Byro ?bZIFipé%se(RTKs)

I owed es Wth perneabilization buff
devedoped |fm thee traatmebh tof dvefrious 3Camdeans t(ovarianwprdstateaand brain

ant -1 %P‘%ﬁﬁc g_ﬁ%ndar %%@ﬁ%@ﬁ@%&ﬁ%ﬁ% gnzi metastasis

Jé'bﬂim Se@itbr: ofseulay drdlotieuey shasi-dérived (PDGF
L%ernea'gg; ??lza%c%n s%l utsi%gn WO 2004/ 8764 %V\QI ived ( )

artdrflbwm}set/groméactwf@&wewblchp@ealn@owﬁénnfﬂw%ef@rmatlon of new

5 RERBR 3t B M R, Bfiobls 5 o FomaTRlV il terget

receptor phosphorylation and induces tumor regression through angiogenesis
inhibition. An oral formulation was in Phase W clinical irials in 2000. Mo
development was reporied since then.

2. In vitro assays

a. Study of the compounds influence on the actin cytoskeleton

Quiescence of Swiss 3T3 cells: Cells are seeded at high density on coverslips
in 5 % FCS medium (special weak FCS). When cells become quiescent (after 6-
10 days of culture), the medium is removed (a few microliters remaining in the
well) and replaced with serum free medium. Cells are placed in the incubator
overnight. Ideally, cells will have few, if any, actin stress fibers and a thin band of
cortical actin around the periphery.
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Quantification of the effect of the conpounds: The

total nunber of cells is counted under the m croscope
wolavodoeems three different fields, e.g. betweeRCLAB2008H000926

and 200 cells). The nunber of cel s beari ng the

mor phol ogi cal features of intgrest is-evaluated. The

percentage of cells bearing thé norphol ogi cal

features of interest is then cal cul ated. b. Cell

AR BB L 450cTBUd B bl ar oot for

30 afivcwlth Wwagious Qidh&enlrawhsisﬁﬁ)écomWﬂihdS\E@ells) eah aubsdquently
as descri bed by Car chael et (19 912 Wi t h
heotipARH it ASOCKH O inducer (seienelowrparaggaph). After

g q@*”ﬁ?ﬁ‘ﬂ@%%ﬂ%%?@{% cégf‘??’néonggcgﬂ | e,

TheAtment «ufetheai:ellsdwrth:uauousnnduleletsa oficsmalt 3 proteins: Small G
SIS rBREeC cant DS | Aeatficali sVl TR on the oel
Jﬁéﬁl@i&t@ﬁ%?akﬁ'@rélcPﬂEJMP??Q“ 2000. FablRsd bQﬂan'!}né’ontrolllng the

primary hepatocytes i opredic internationa 2
founahare@fanembmrl@ ruidles hean ber actiaiedh dwt P .t ingutime Bombesin

By & FarPr AR BLA. G Bel, 3 ogbT angldgffiotic stress (o

@éhﬁfdt)al Al J PhysioECekR PhgSiol, 2022). 4BheRhb sigredling Pathway can be
hours before drug addjtion. Cells were treated with 0

nofably@ciivated byiL A kRidiey and stalh Gefl, 1998ound
sol ubilized in DMSO, adjusting the final
concentration of DMSOto 1 %in the well. 16 hours,

laddcehr ee or si x| Binal cohicentratiorat nent | Ruffles{indubdEion time)

(S am) was ad tothe medium-and r\nl s were

ded—
BamhssinSioga)1 - SW@MS at 37 C before éi(gl rﬂlﬂ lization

%@r 'ﬁﬁ'z@ecﬁ{ys r@@ T00 25 9% DIVBO W[rpance was
nmeasur ed usi nd a| SpEctrophotoneter at a waveél ength of

InS0lin(Bidrada was| anml/mked using the G aplRaith.Prism

nnh ad anf\/\mrn l-ne ) and—1-C50 (rlncn

- software—(Ga

Pamticy to shodk | 881% deat h) was cal cyI&8IN-f r om t he

@p%response cufves. 30 c. Anchorage-ilndependent cell
POW h assay in soft agar In order to evaluate the

ef fect of one conpound on the capacity of tunour cells
wi t hout anchorage, HCT116 cells were seeded in

PN MPreS T aSEnt 1 a5t Lo VO 2004] 076445

. PEIGLER WY P8P Rahilizbd6n: Medium is aspirated from the culture wells and

replaced with fixation buffer (BRB80: 80 mM KPipes pH 6.8, 2 mM MgCl,, 5
mM EGTA, .3 % paraformaldehyde). Cells are incubated for 2x 10 min. at room
temperature. The fixation buffer is removed and replaced with permeabilization
buffer (PBS, 2% BSA, 0.1X saponin). Plates are incubated for 1 h at room
temperature or 16 h at 4 °C.

- Labeling: Fixed and permeabilized cells are incubated with anti-tubulin primary

antibody (Yol 1/34; Abcys) diluted in permeabilization buffer for 1 h. This is
followed by 5 washes with permeabilization buffer. The covérslips are
incubated for 30 min to 1h with goat anti-rat FITC secondary (Jackson
Immunoresearch) antibody and phalloidin-TRITC (Sigma) which binds
filamentous actin. This is followed by 5 washes in permeabilization solution.
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- @H?ﬁ f,tﬁqiq@noo

m cropl ate assays which average the drug's effects
over an entire cell popul ation, clonogenic assays
wohb@ro7é4ae possi bility of distinguishing cytot8gTAB2004/000926
agents (i.e., decreased colony nunber) fromcytostatic
agents (i.e., decreased colopy size w thout decreased -
col ony nunber; Murphy MJ. et al., 1996). 5 Briefly, 5
103 HCT116 cell's were resuspended in 300 pl of
C [ [ % r '
PR Rlifs B! ey 5280 0| fiRrShaipg) Sids AR, ithrciuore (ICN)
cmmatmg sbludma I\/bnugtmg |s‘ altnwébl toodr&(htrﬂWC forl1 k. were
oured o a idified er of di, u .
s SHtechor 1 orpinddh o elal mumter pfcells is
{IBASIARRRS difféh |
| ncu tat ed ?FEH%Hdg%géipé gb} I% 3 before %rftg{eﬁéesesgmﬁétﬁ/een 100
eamdh 208 lcell®)x el healnumbml 0fgcall$baeangdhermpmnlogloabfrgaiures of
kon .and di gi tal caner o] pi x 990) . .
Pherare S evdludlets i mtToenats) §F dieTsobhatad dbb; magehological
%&M&é%f%ﬂéfé%iﬁﬁeh%ﬁlémﬁeﬁﬂ H (I rmgeJ) al I owi ng
determ nation of clone size and nunber. Data were
anal yzed using the G aphPad Prism software, and | C50
(dose I%a g Cif/.g IR cl one size or

nunber) = nse curves. d.

IV oFd@ér a0 detsrittine V&)um*nbeahd Bgeﬁestay)nZQ:eﬂhIviiabﬂﬁyz,ay‘nlcroculture
has been descri bed by robes_Hal |

(955291 axcear QAT B ere pisEformiers o3 rdsscribed ¥, armichael et al.
(ﬁ@gp?gﬁﬂ hbaficdfiors Folft HemM. R?pora'ﬁ"c FFfllhé‘, ﬁ&ﬁe@@éﬂ 16 colon

viscerae are renoved Tyo
- ademnocaisomas Kép0, Iuig maﬂcmnma sMﬂFF-?sqimdr d\ﬁDAvMBhZibl‘l breast

S0 beb nks nBER] ot astheithah. Pl eeaconpegroinome.

H@;@Géﬁwaﬁiwéelmaﬁ éérmaéhfa ZefinMBHafiZRZ Bt hdn SliMeMe&hie cell lines,
h before the wound healin assay, the cells are

mmedeHBIavmwsepﬁbrohi@t@la reerieate Teéa@eﬁuit@n@ Celigction) and

i, bR piiibblic cPupaliofay WERed acliiitng, to their

l@f:ohﬁhﬁ?erﬁ‘déﬂ%fn@ fogetisdrngitia Murmbh Migevdstuldtore Eﬁﬂoﬂ@llbls Cell line
are _washed and fresh nedi um cont ai ning_the conpound

MEGER( N@@@"'%Cﬁatﬁéor Ifectiops Riseasre- isilys Sl Wers seaded in
3RS0 RIS S BREMIRRY TR ALY G 0 10 200 b

nmedi um seal e ar a mis pu
(iHerconeéniratibns) of compound solublllzed in DMSOQO, adjusting the final

concentration of DMSO to 1 % in the well. 16 hours, and three or six days after
treatment, 0.5 mg/ml MTT (Sigma) was added to the medium and cells were
incubated for 1-5 hours at 37 °C before solubilization of formazan crystals in 100
% DMSO. Absorbance was measured using a spectrophotometer at a
wavelength of 550 nm. Data was analyzed using the GraphPad Prism software
(GraphPad Software, Inc.), and ICs (dose leading to 50 % cell death) was
calculated from the dose-response curves.

c. Anchorage-independent cell growth assay in soft agar

In order to evaluate the effect of one compound on the capacity of tumour cells
to grow without anchorage, HCT116 cells were seeded in soft agar. In contrast to
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m croscope (37 C) coupled to a video canera and a

conputer. M croscope WO 2004/ 076445 PCT/ |1 B2004/ 000926
wa2604i0meges were col |l ected every 5 m nutes andPCeaBr0d€€h0926

usi ng the OpenLab software. V\hen the assay is

term nated- (after 4 to 24 ho pi ctures and

novi es are anal yzed using the tarmrphe software. The

pictures were calibrated (pixel converted to pm, and

hiefonlRE? Sy S ol Surfadh 6 (S, SR per, an eptire. col

pupulation, Felonddeatic assays poffart theapossibiin ocﬁndls’nnguuelhmg cytotoxic
S5 o BBl sony Aaense b oM bate o, Bromsea
msé.%é R/\ﬁl‘ﬁohf’figé‘_é%ed 2Bfn gtAIﬁn@éwmaﬂw NM{RRE S/, ambﬁ)

the average ve OCIty wer e al cul ated
Bninﬂyncﬂ‘ na ﬂ-@'ﬁ‘e‘lrﬁ: eeliglwarenmisuspéndedain 800t eof3complete medium

SHF0IG a ASotoBL T apd bt S R Rorffouns
dmfoehﬁbﬁ&s Feﬂ@;n*ib?fr@hvdlt@CBdJMM)WGéH@Wel#@ftﬁéﬁ%Qf?ed on a solidified

Fi xation and perneabilisation: Mediumis aspirated
layemot mediuum oentainiegl @ 5 Ynek seftl agat plusdhe. camppynd @t the same

AR, o o b sl el G Wl TG Tor 7ys ot 37 -C

: tﬁéfbfé%@muhne‘sabf eachuivékrwergl mk%l asuag é5pherwubamedstf microscope
room t erper at ur.e. or. Label

(Mo s o QElELBATBIb NKBN Gonpi SORl FiFiiesMarS Subsequently

e PoRIret R, apaesoqmay g 1% NYH, (Impas)) gloving

detemination oh cloeersizbahd natiben. buffer. The coversli ps

re incubated for. 3Q, mn to_| wi th at a
BrbechEB oS BHnBbE ARG BAATIA qpRRRR e e ose leading
18l 24892 8eérch 38R CRINE &8 lof nubey) M@sfc@lémé@@ fPdmose-response
washes in perneabilization solution. Coverslips are
eueges.f i xed on m croscope slides with I muno-Fl uore
mounting solution. Muunting is allowed to dry at 37 C
for 1 h. Mgration in Boyden chanbers An essenti al
char act ¢t i Midratioh agddygnant cells is their ability to
m grate |nva6|e 25 host tissues and to produce
a2V is@¥ der to evaluate the capacity of one
mg%%gag th b%é[-.%fe*schasd ag Nddes éQstHI]t’(UDbéh 951 '@9??’-9m

i on assa er for med usi'n y
- Pvasara’aaort lmfnRIEF ol R%Ae%aﬁsprepm@dt fiem &5-18eEli4 embryos.

Briefly, the head, tail and viscerae are removed from the embryo. Only the

torso is kept, sliced into small squares, washed, treated with trypsin-EDTA for
20 min. at 37 °C, resuspended in medium, counted and plated. After 24 h, the
cells are trypsinized and frozen in cryovials. 48 h before the wound healing
assay, the cells are plated on coverslips. The day of the experiment, the cells
are treated with the test compounds or DMSO alone. After 30 min., a scrape is
done in the center of the coverslip using a small pipette tip. The cells are
washed and fresh medium containing the compound or the DMSO is added.

- Time-Lapse microscopy: The dishes containing the scraped coverslips and the

treatment medium, sealed with parafim is put under a thermostated
microscope (37 °C) coupled to a video camera and a computer. Microscope
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HVECL or fibroblastic cells NIH3T3. This assay was
perfornmed using Fal con HTS Fl uorobl ock inserts.

waQubdswetssedi um cont ai ni ng Fetal Bovi ne Serum PEBSB2080000926

which is used as a chenpattractant) was added to the
plate wells and 2 104 to 7.5,,L04 cells resuspended in
medi um wi t hout FBS and with 0."T % BSA were added to
each insert well. The conmpound of interest was added

t. 4/ I

7408, T P 4 BGD pd Gpen

isr;]nfumgethen thé dimy?s?terrrﬁﬁaté‘d (Bftet dwtm%gl houfrsa,g pro‘,tures and

t he Lum was v e upper c er_ and th

LHOVISS PIR AR, S the SMETEROREe: SORWaBLORe Picturcs were
ifﬁéﬂed%m CBHVé d“'t(f‘ﬂg‘éAaHS/tﬁé latd?(g'dﬁm thtance covered

|umcota|n|ng 1% The p wer e
i werehaaledlated aﬂeetraolunge?ttosvo Ginglé eelslonithe maviks. For that, one

Buf. HBSS d
BPNEEETRseR TP Bl e HaeRInt IBLIoHPEs SLcesrLmovie picture.

PTRé fbo%ﬂﬁﬂ%f SdcrAPoifik WalsaelcBRiatp \PatanNgére trdpefefbd 4§5Exce| and

nm and em ssion wavel ength (Em of 517 nm Only those
| tiecavesage distancenand thesavarage velogiy wease crigulatgd] | ayer

B EHERE ARG APl F CB 1150 i, B RGN Bl soratching,

a& foktheh ikdub4tion hofb# thaurs odare &kl perforgied i thé Sncubator and cell
observed) were cal culated. e. Tubule formation assay
TRerRRIBgERN e Shedlied Mﬂ@@‘&?%ﬁﬁ?%@ay, or

tF%‘a\PSﬂ%'%rﬁ%B#saﬁ&n aﬂiédﬁhn"i' I%r Sspifated SHFEH fﬂéatcultﬁre wells,
ely reflect nunber o

t washedhbnd ffixgdsCells atdﬂlecab@hedg‘enmx 10 oire s reomiteayperature. The
oAbt S dnated Pl Eery Uit bafteisdtiaR hufferPiates are

ah%uﬁéﬂeﬁ%?ﬁ’h%‘ﬁ r@oﬁ’f‘i@@u éV&Ur@ér ‘16 ﬁcémis%t uted basenent
nbr ane conponents %‘g a d form in a few
£8

hb@wngcfpf amcwermgaislﬂz %arenm@ubaf@dewﬂh |ang-tubulin primary

SHPRERl g Bt B SRR Joter 51 RoRlecli R by 5 washes

| with Petrineabilizati®n baffée Mhal coerdlipsrare phagenes fer 30min to 1h with
extracellular matrix. HVEC-1 cell line is cultured in

Ve eodi-rRbdTldfn ESFER@ITYs apibede ey Rhelpidind R Epyhich binds
R SSAMEIRRTSy REARSY Seh 8 iR YelnbafiPkig souon
cCGbverstigs tave Thel fiked anf miemseopeishdesvelith Immuno-Fluore mounting

solution. Mounting is allowed to dry at 37 °C for 1 h.

Migration in Boyden chambers

An essential characteristic of malignant cells is their ability to migrate, invade
host tissues and to produce metastases. In order to evaluate the capacity of one
compound to affect the ability of tumoral cells to migrate, migration assays were
performed using highly invasive tumoral cells MDA-MB-231, endothelial cells
HMEC1 or fibroblastic cells NIH3T3. This assay was performed using Falcon -
HTS Fluoroblock inserts. Culture medium containing Fetal Bovine Serum (FBS;
which is used as a chemoattractant) was added to the plate wells and 2 10* to
7.5 10* cells resuspended in medium without FBS and with 0.1 % BSA were
added to each insert well. The compound of interest was added‘ to the medium in
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pl ate was coated with Matrigel (r) Basenent Menbrane

Matrix (Becton Dickinson). 2 104 HVEC-1 cells were
weoeeeddded4nt 0 each well. The test or control coRpOUBZIS4/000926
were diluted in DVSO and added to the coated plate.

The plate was subsequently ipgubated for 6 to 8 hours

at 37 C, 5% CO2 atnosphere to allow 30 tubule

formation. The cells were then incubated with 1.25

/ t

ol e oPeF oh ¥ IoRfr chanBell PR wefe inquptied or 16 hours at
37 ?IEDEoHnmngridcmailogn the nealicnavag Nemomed?(fmhplthe pper chamber

WO 2004/ 076445 PCT/ | B2004/
%@Mégn yapdransiersed e%%o@%%ﬁpu gfatg quptammg 4
@/hﬂ’"‘éaﬂ;\é JAMTMCR | Rizdflm E&%atrﬂ‘i@' Ot’lm%” BSENThE Blifles were

t he nu er of junCtI ons, par aneters
ineybaied rfontanecholfir awm &Cf unm |w1t’ﬂ dﬂaenkapBuﬁﬁered[ﬁaHIe (HBSS).

%@@33?5 éidqtéz\&? ﬁeggdcﬁgﬁa Iﬁbl aﬁ? nggrqteFL forescence

6Ié‘l‘%U|r@QGé‘te~°ét3bn\/\@$<cﬁéﬁdwl\ﬁé\%ie dgih '(IEx)”d»f043§S<’f1\Yr$ érﬁd emission
Vi vo zebrafish glogene3|s no Thi s assay

wavglergtan@Enoppf A7 avm. Qolynthsise labehed Cﬁtb%léh\atf@assed through the

EHRET IR 2R, theBefitafe wieré HchtctBd DRI RO B3R 20 wsing the

faWadaPnsubcsoﬁwae@taw INBOPH(dbsai at Whivhm80eW irdabition of cell
Canbri dge, Drug treatnent: |ntersegnental
m@&@farysm@%yed ﬁNQr@tﬁeé(fql%tﬁdare wel | accepted 15 as

angi ogeni ¢ vessels, and they are easily observed using

m croscopy. By 20 hpf stage, the major vascul ogenic

vessel se(dﬁubudlefaonmm dal vein) have

i EnaBnialty  EipPolrabon meomi arel BBlsBebs veayn 5 2n in viro
gadahal R Widehh g&é‘é}ﬁé@ fo ?ééchﬁte%’éfléé@mlﬂéeﬁ BEterminal stages of
starting point” and 48 hpf as thé end point for dru

)
theeangieaenic Zybrass shches ﬁﬁaylamegt agigration zmdngiffeyentiation into

EE A AR, 35 2 i D fgnoever o

recensttdied basdmint Mdibaine Gomibhénteo(Niairidel) a‘ﬁﬂ Efomseﬂh a few
as negative and positive controls, respective|

haurs dearilyy-like siiuciire. Wnerebygolys syRiamels arreiul 2nd powerful fool
BF" tO5aRY d5L0nG 4RtiSRgiogenic agents by monitoring inhibition of

endothelial cells morphogenesis on extracellular matrix.

HMEC-1 cell line is cultured in MCDB-131 medium (Sigma) supplemented with
15 % FBS, 10 ng/ml recombinant human epidermal growth factor (Invitrogen)
and 1 yg/ml hydrocortisone. Cells are cultured to 70-80% confluence. A 96-well
plate was coated with Matrigel® Basement Membrane Matrix (Becton Dickinson).
2 10* HMEC-1 cells were seeded into each Well. The test or control cdmpounds
were diluted in DMSO and added to the coated plate. The plate was
subsequently incubated for 6 to 8 hours at 37 °C, 5% CO, atmosphere to allow
tubule formation. The cells were then incubated with 1.25 pg/ml Calcein AM for
15 minutes at 37 °C, 5% CO,. Pictures of each well were taken using a
fluorescent microscope and a digital camera (Nikon Coolpix. 990). Images were
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25 Stem 2000-C stereom croscope (Zeiss), equipped

wWth a digital spot canmera (D agnostic Instrunents
woneodjozed4srages were further processed and anal peeaB2004/000926

usi ng Adobe Phot oshop 7.0 (Adobe). Wol e nount EAP

staining: Enbryos were fixed i 4% PFA for 2 hours at

roomtenperature, and dehydrated in 100 %' ethanol

foll owi ng standard 30 procedures.: Enbryos were then

r nd_st-a ' / . :
SRl BSOS g TG g Hrfation o
tReO4o1ar 64BblePI8rgtR2and/ 0006 nukiierQafinfurictibhen twé parameters
anti - angy_ ogeni c effects: uantitate anti-angi ogenic, -

. To quan .
repf atives ofelupulee femaptian/distiptions\ldata, wase @nanegdd using  the

?E‘}rﬁ%ﬁ .Fpr%'fn‘? r2€l 54 & a!”K’d SPNBAGRE! £d C5EN Yrhibition of
area (pixel) si gnal i Nt eRSi y? was perfornmed Using
tabologeRbsispwhs caldotatedach conditi on, 10 enmbryos were
assessed and the 5 nean val ue of 10 inmages was

cal cul ated usi ng EXCEL software program (M crosoft
CoBpPOnafil8assayg cal cul ate the inhibitory effect, the

nmean val ue of “signal (S) in 5 1SVs in drug treated

enbryos was di vided by nean value of Sin DVSO

ont r ol ryos, and cal.cul 1-as_ % .inhi.bition,usi .
R e BieH Sngfitibriedis tmanef THis AesAV 184 Vi Hh validated

- Whélet afimal Addel Fof serddrig shhalf- mdlesuiest thatisaffed blood vessel
Scr eeni ngeAmss test The objective of this study was

lomAlion {SeMBURiA @hial AAnGPOPRESIELLI90) diNe Ty RS RebeRNtacted
Bl PRty BB oM R T on 1 e

strains lal " feverse nutation test
is able to identify substances that cause point

tations, b bstitution, addifion or del etjon of
- oHedg reptmentbiomssaiqnal tesiela 5 §an M ~SpEhh A Selkaccepted

SRR S B o i idbicy. By 2
hhpt $tdpeethe miajord/assdlogenioweadselsn(iersal aorta and caudal vein) have
. developed. By 48 hours post fertilization (hpf), ISVs have formed by sprouting
from the dorsal aorta and caudal vein. Therefore, 20 hpf was used as the
starting point and 48 hpf as the end point for drug treatment. Zebrafish
embryos staged at 20 hpf were incubated with compound solution at 28 °C for
28 hours in 6-well plates, 20 embryos per well. Embryos treated with 1 %
DMSO and 5 uM Flavopiridol were used as negative and positive controls,

respectively.

- Microscopy: All light microscopy studies were performed using a ZEISS

Stemi 2000-C stereomicroscope (Zeiss), equipped with a digital spot camera
(Diagnostic Instruments Inc.). Images were further processed and analyzed
using Adobe Photoshop 7.0 (Adobe). . | _
Whole mount EAP staining: Embryos were fixed in 4% PFA for 2 hours at

room temperature, and dehydrated in 100 % ethanol following standard
procedures. Embryos were then rehydrated, blocked, and stained with

NBT/BCIP. After washing, embryos were examined by microscopy.
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25 reverted cannot. This test is perfornmed in the
absence and presence of a rat |liver netabolising

wepsi@mTe44S9 nmi x). Three known nut agens are use#CTmB2004/000926

check sensitivity of test system sodium azide,
2-nitrofluorene and 2- anthram'| e. The dose | evels per
plate were of 10 to 5000 pg.' prelimnary toxicity
test was 30 perforned followed by the nutagenecity

- @Sk RRAIGH ot YR RRAISINA RREILY FEORAN IR0 2y Agenic ofects,

SCreening ITn vivo r repea ose

sfuggll ideveldpedvigenk [BV$ docated Girolnd dhe apal porsmmisdselected and
with the foll ow ng fchedul_e: day.1 to day 3: 10 )
nBraEghmgtric, apalyslp, [arga Wlh% Sy intenstyinyergperfermed using
p Y, dayr % iflon.3 p

CfiHioBg Photdsfion Fkr Chl febeifln, 110 oK were Bfeted and the
bhreat palueref et® images web| caledlatetd uRegUIBEXCEL $oftware program

st BejediaionLc o atbulter i BiERey "Siesd i fikem value of
UsigRgl (BY IAE BV's %ﬁ@bﬁaétee%ﬁryo&%%mdéggw feartAllle of S in

i nSul1n,” bonbesi n or "by osnoti c shock, aft

pPMIQacomriiel ambiyass il ragdculatett age’ inhibitiem wstag .the following
Tﬁﬁgﬁﬁ%UIts obtai ned after osnotic shock are

p ‘'ed in Figure 1. Pre-treatnent of quiescent

Swiss 3T3 cells with sub-toxic doses of EHT 1864 and

EHT 9241 dose-dependently prevents formation of 20
b
{‘

coul Cboohﬂﬁ[)i‘tf?rf bat 4e; chﬁg&ldq trghﬁﬂ] y | esg 109f f ! es,
and tﬁese ru es| wer e adtin (‘decrease of
fl uorescence | abeli ng).S%eontrd]) t he " tgtal nunber of
cells displaying ruffles was decreased upon treatnent
(see bottom | eft graph). These results were confirned
by simlar experinments where ruffles formati on was

i nduced by insulin and 25 bonbesin (data not shown).

| ndanbexisityagsays (REF cel ls) dose-dependent
inhibition of lanellipodia/ruffles formation after
woundi ng was observed upon treatnment with both

‘conposéening Ames test
The objective of this study was fo evaluate the potential of the test items fo

ruffl es i nduced after osrmtia hock. First, we

induce reverse mutation in Salmonella Typhimurium (TA 28 and TA 100 sirains).

‘The bacterial reverse mutation test is able to identify substances that cause point

mutations, by substitution, addition or deletion of one or a few DNA base-pairs.
Mutagenic substances can induce reversion in histidine deficient strains which
are then able to grow and form colonies in a histidine-limited medium, while non-
reverted cannot. This test is performed in the absence and presence of a rat liver
metabolising system (S9 mix). Three known mutagens are used to check
sensitivity of test system: sodium azide, 2-nitrofluorene and 2-anthramine.

The dose levels per plate were of 10 to 5000 ug. A preliminary toxicity test was
performed followed by the mutagenecity test per se.
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In conclusion, EHT 1864 and EHT 9241 affect the
formati on of cytoskeletal 30 structures controlled by

weaon4/0d644€el | viability assay (MIT) WO 2004/ 078425B2004/000926

PCT/ 1 B2004/ 000926 130 . In order to study their _
effect on cell viability, ove5247 test conmpounds and 5
reference conpounds were tested through MIT, in
nunerous cell lines. Cell wviability was assessed

Sond 35 SenHg 14 i e S eRated Mk oSy in rats was
perferysed daBlratslizgr, compdithdwith (Herfbllesvidg scieduerd 15) or

0.5 %i{@bl e_%s, 6 days treatnent) Fetal Bovine Serum
- AsunB kg P-ayPdaYvi ti es very conparable to

b 4f8da3ép§§§gﬁy@/§§pc_@_rgg}_ CAl and 2ME. Best

ounds activity around 100 tines |ower
¢.alayhato day 9a00 mdggky pabdenaayshown t o be weakly toxic
inall cells. 10 MIT 6 days in 10% FBS (Table 12;
Fi gure 2-A) The conpounds have been tested in 3

glﬁﬁi@élmsig?'%', | boddyfsight GbbYo coNQﬁnbﬁDrﬁbndaﬁﬁd\@gﬂmﬁ@;fbrS were

non tunoral cell Iines (endothelial HVECL an
followed] asts NI H3T3). 15 In HCT116 cells (doubling
time approxi matively of 24 hours; 0.3<lC50<200 pM,
24 conpounds had | C50s, below 4 pM (in each category,
all conpounds are sorted according to their activity,
Resuitshe hi ghest to the lowest): - 9 conpounds displ ay
OTHP protections: EHT 8883, EHT 5881, EHT 9376, EHT
1006, EHT 6271, EHT 91 40, EHT 6060, EHT 3788 and EHT
1593,,.2Q. - 9 conpounds di spl ay pi perazi no group at
po i't*“o‘Ht’ﬁla%“Ta‘fr%e Kojic Acid noiety: EHT 5743, EHT
9358, EHT 0566, EHT 0785, EHT 3980, EHT 4495, EHT 8560
and EHT 9241, - 5 conpounds display norpholino group
at posi & ohtuRly of theneonsiaundscinglusbicetsn theagtin £ytoskeleton

et T8 o st A6 140 588 ¥ R o pegincuces
whie if@ling baaibdsim beby:osmotic shock, after pretreatment with compounds
EHT 1864 and EHT 9241. The results obtained after osmotic shock are
presented in Figure 1. Pre-treatment of quiescent Swiss 3T3 cells with sub-toxic
doses of EHT 1864 and EHT 9241 dose-dependenily prevenis formation of
ruffles induced by Rac after osmotic shock. First, we could observe that each cell
displayed less ruffles, and these ruffles were less rich in actin (decrease of
fluorescence labeling). Second, the total number of cells displaying ruffles was
decreased upon treatment (see bottom left graph). These results were confirmed
by similar experiments where ruffles formation was induced by insulin and
bombesin (data not shown). In another system (REF cells) dose-dependent
inhibition of lamellipodia/ruffles formation after wounding was observed upon

treatment with both compounds.

In conclusion, EHT 1864 and EHT 9241 affect the formation of cytoskeletal

structures controlled by Rac.

b. Cell viability assay (MTT)
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EHT 9317, - 1 conpound di splays a chlorine atom at

position RL of the Kojic acid noiety EHT 1494. 30 In
wODRA4MBeA31 cells (doubling tinme of 36-48 hour BCTHES0E000926

from2.3 pM, 9 conpounds have | C505 below 9 pM WO

2004/ 076445 PCT/ 1 B2004/ 000926 131 - pi perazino

derivatives: EHT 9358, EHT 85&9 "EHT 7365, EHT 9241,

EHT 3664, EHT 0785 and EHT 5743. - norpholino

HERAET] hoSBrdG G B oo iRy, e 37,55 g Hadpincs and 5

efereAos omputis! Wees testedthtOUGHMMTT Sirc aupeiods cell lines. Cell
di SE| ay a OTHP protection at position R of the Kojic

abi tYmW%‘% yassegsﬁd 3afier \apussdrpatment gﬁ#etlowr@m different
I

pI p('er a2| no gr oup(T%Hépgg tgdgwg aﬁgj%ag%ﬂab'e 12),in 10

Yo Tetbjes 1201Ekﬂhc{)55)30r Bg %E(EFQbIeEH Gm,s teefiniEM)l Fetal Bovine

B e Lt et oo o e o
r%!fér(eﬁfz@ '&brﬂﬁbuHUE@AIaé}% Qﬁ@]@esﬁ %h’ﬁ)dl.%gs &é}ﬂa?‘aﬁ%cﬁlwty around

I fference respectively). npound -di spl a

1 Qhtimesnlower donthat pfo'gamloSLRQG% Waﬁeshi@@lm doabﬂ WGakly toxic in all
rrci' ety: EHT 1494. 15 Morphol i no conpounds EHT 1864,

©2218, EHT 2272, EHT 2725 and EHT 5430 show an
activity significantly different in HVECL cells as
cO ared to HCT116 ceIIs (5; to 13-fold). The

ys iR 10% ble higure2rA ceIIs. | nversel y,

*"“eeCmﬁﬁﬁéﬁﬂ?g?%éﬁ%%t@i?. ribtahedfihesTHar e, At me-231
anchd4CFEptaad. 2 Tiors tdnﬁaraiocreilehmesg (enduthelidl dIEC hand fibroblasts

@ﬁ%%ﬂ%tion of the other optimal noieties: - the
on unconstrained |linear |linker - the

1A~ HETHH B UREREBYDIMRHIRE! ddtodinidtively &f P8 hobirs; 0.3<IC50<200 piM),

24 compounds had ICsos below 4 pM (in each category, all compounds are

sorted according to their activity, from the highest to the lowest):

- 9 compounds display OTHP protections: EHT 8883, EHT 5881, EHT 9376,
EHT 1008, EHT 6271, EHT 2140, EHT 8060, EHT 3788 and EHT 1593,

- 9 compounds display piperazino group at position R of the Kojic Acid moisty:
EHT 5743, EHT 9358, EHT 0566, EHT 0785, EHT 3980, EHT 4495, EHT 8560
and EHT 9241

- 5 compounds display morpholino group at position Ry of the Kojic acid moiety:
EHT 5430, EHT 2725, EHT 1864, EHT2272 and EHT 2218,

- 1 compound displays a piperidino group at position R¢ of the Kojic acid moiety:
EHT 9317,

- 1 compound displays a chlorine atom at position Ry of the Kojic acid moiety
EHT 1494.

In MDA-MB-231 cells (doubling time of 36-48 hours; 1Cs¢s from 2.3 pM), 9
compounds have |Csgs below 9 puM:
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Two cl asses of conpounds were retained for further

anal ysis: "non-sel ective" piperazino derivatives EHT
woe36R/08sEHT 9241 and "sel ective" norpholino PCT/IB2004/000926

derivatives EHT 1864 & EHT 2725. 30 MIT 6 days in 0.5%

FBS (Tabl e 13) These experine LS were performed in

order to get rid of the proliferati-on conponent of

t he assay and check the effect of the conmpounds on

Gbbratitd ol 2904/ 8764 45, FCBRB2 R O Ge11pan, T

t3eek EHNO785 @nd. EMD 5Tapor  difference in | C50s was
observed bet ween 10% and O. S%Eézlig %gl ture conditions.
d

-appgphelino degivatives: dEHIT 2248 and Bserved,

i ndi cating that conpounds probably act on ceII

survival rather than on cell proliferation. 5 MIT 3

I &MECH celido(885bl{ntatire of 48-72 hours; 2-83)|C4<c20fhid);d4 compounds

were tested thrqugh MT at 3 days in tunoral colon
elcﬁqsa@i @L@z & HCT116), in breast tunoral cell ‘
' é B8mpblihds Wa ONIP Drotethicy at }5@§iﬁoﬁ IR VeT the K@& %\md moiety:

act|V|t|es very close to that of reference conpound
1BHFI 37880 BHic 8883, YT 83361 & 6241,HT 4008 HT 4745

2 RSB AR AR e BROYe Beo0BUG0 B AR Mg Ackt morey:
nIEHFFfM661CEH116856ﬂalEI-VE5743/|T EH%QZWWEHH‘W&‘BE%EEBBO?SS and EHT
(Tabl e 15 15 4 Cf fr;Eoun ds were tested throu MIT. a

1@%@@%%9@&“&5)’ ﬁﬁmpuﬂﬁﬁﬁtfbﬁ,_@ﬂ‘@aﬁﬂ tQ],ﬁﬁ is S|gn|f|cantly
(ARr B ARGl QIR T18 cES LS Ao ifeRRLS ki tvely).

- ﬂtGUrﬂptblurlith)splays awhtorind atoer ab pesities RpbE threy Kdjic acid moiety:
bﬁlt"\rﬁ t he responses obtained fromtunoral and

(V& -hepat ocytes. 20 c. Anchorage-i ndependent
grovvth assay In order to study the conpounds' effects
on the ability of HCT116 cells to grow independently
Momhoano mrmgmnc@eﬂia'_% Hridw2 ity BdT t229gaEHT 2788 and EHT

é)z{3 show an activity significantly different in HVIEC1 cells as compared to
HCT116 cells (5- to 13-fold). The compounds are most active in HCT116 cells.
Inversely, the piperszino derivatives EHT 8560 and EHT 9241 show a more

heterogenous activity on the various cell lines tested.

This MTT screening also allowed the definition of the other optimal moieties:
- the 5-carbon unconstrained linear linker
the 7-trifluoromethyl-quinoline-4-thiol ring

Two classes of compounds were retained for further analysis: “non-selective”
piperazino derivatives EHT 8560 & EHT 9241 and “selective” morpholino
derivatives EHT 1864 & EHT 2725.

MTT 6 days in 0.5% FBS (Table 13)
These experiments were performed in order to get rid of the proliferation

component of the assay and check the effect 6f the compounds on cell Viability
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vari ous concentrations of the conpounds. These
experinments allowed 1) to rank 25 the conpounds

weacowrodé4ay to their potential in affecting thePCraBm04/000926
size and 2) to evaluate their node of action .
(cytotoxic vs cytostatic). EHL,9376, EHT 9014, EHT . .
3788 and EHT 1593 all affect e ability of HCT116 to
grow i ndependently from anchorage in the m cronol ar

n how i .
ety Gy ErRBCR e Bl troh T T 2iSs Flradiin Mo major
diff8rehb8in 1CLS WabwbseedBetivdeh 1% \arel %%FBSJCUI@Q condltlons
cal cul ated for WD 2004/ 076445 PCT/ | B2004/ 000926
Palye& dntee2dRIfptiliorgnea wasobgeryegndigating that @qmgowmls probably

nexperinents, CAl
é&%g%‘ wlgélﬂrée egltrﬂré%t1 Pﬁﬁ%’ par{)q}e%tﬁroc[ oge 'size as b5
conmpared to clone nunber (Fl gure 3-A). This is in
) ] ere CAl is described

et al, 1996).

, zﬁlcﬁhwdnus war% g%ié ﬁ Hnﬁﬁ'lf)fat tShGayé“fﬁ%h@'r‘alt eabn cell lines

were tested prefe rentl fect clone size.
(OB dsHEIT 16helncbrqash|’ﬁdmows¢ﬁll| bres (MWhMB-QﬁWe%tM@H?) They

tostatic of ac d ratl on
@ sBof 67 b1 faBtRe. Phy ShisBlio Hor, Wit Bompgund
FIasRRMB6if. tAs abseskedc®lr IMTT ¢t & tays, pnmetrfé:hanvm%s display a
wer e used: the wound heal i ng and t he Boyden chanber
- PG B@n@sea@%wlwmﬁﬁdbﬁdearwecet"em% asted dhagn s maipholino
@%ﬁéﬂ%ﬁgn assay, in parallel with reference conpound
I'ch is described in the literature as an 20
antl-n1gratory conpound (Kohn EC et al, 1990; Rust W
{e arence conpounds 2ME and

I
2 le 1M

i- gsiourg il 1056 TEe (Tabletdsented in Figure 5. Wund
gmgaanaé Se téétbdtthﬁcf@mmnﬁé heavse.rbsﬁanttaﬁb% (ﬁcma)

xi c doses. Time |apse mcroscopy was done for
hreasistu(mrgl @DASMBY231), ﬂbmhla&teél)!IHaT&) asl nmherwocytas (tumoral

S nd; pufveryt bBRRBEERY uiFresinl) 1R ol dfErence was
otlepddd Y bafigbdmetHeot Adspdn§eanedidingy FRYer @@mordle and primary
quantifications appear in the graphs on Figure 4-A

RRateeies experiment it is

¢. Anchorage-independent growth assay
In order to study the compounds’ effects on the ability of HCT116 cells to grow
independently from anchorage, cells were grown in soft agar in the presence of
various concentrations of the compounds. These experiments allowed 1) to rank
the compounds according to their potential in affecting the clone size and 2) to
evaluate their mode of action (cytotoxic vs cytostatic).

EHT 9376, EHT 9014, EHT 3788 and EHT 1593 all affect the ability of HCT116
to grow independently from anchorage in the micromolar range. The compound
showing the highest effect was EHT 9376. The compound showing the lowest
effect was EHT 1593. ICso for EHT 9376 is very similar to 1Csp calculated for
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shown that 10 pM EHT 9241 decreases mgration of REF

cells by 36% and 30 pM EHT 1864 decreases migration
woho@moetss' 48% (vel ocity and *total di stance BOT/IB2004/000926

covered). WO 2004/076445 PCT/|1B2004/ 000926 134

Mgration assay in Boyden chapper: Various cell lines

were used for this assay: tunoral (MDA-MB-231),

endot helial (HVECl1l) and fibroblast (N H3T3) cell .

' I i 3e g f . fal : :

gietGiios EfrolRY CALEPAR M ol S TR L RADERHUBS) (Figure

34B).ng FBS as a chenoattractant are sunmarized in 5

Figure 4-B. These experinents show t hat nost of the

conpounds tested affect various cell lines migration

N 0 a a I :
Db SRR OIS, 1, el crsorg e e
@nggaraddo EHOhe Bumber (fFeiguee 8-A)oMThisnsdn @gcordanceryittothenliterature

erivative EHT .10 1864 (1 C50.= 7.81.7 nd, th

ey DAIS Tevsripett 8.2 eiviogatig qoreaesind (el al. 1996)
SiRtllablT 119> ®fest EoripouRds bfStHeMnvehtioNthigt wepé ltbStedbSFerentially
conpounds are piperazino derivatives EHT 9241 (1C50 =
affept coneNize.EHT 7365 (1 C50 = 6.11.1 pM and EHT 8560

(1C50 = 100.6 pM 15 foll owed by norpholino

derivatives EHT 7168 (1C50 = 1.6.43.4 pM and EHT

Ih&ohclsian) the 20mpdunds MesclifedViPthiBirkdmticie hbse sbegdstatic mode
conmpounds are EHT 9241 (1C50=2.71.0 pM, EHT 7365

B$HON= 3.90.8 pM and EHT 8560 (1C50 = 4.52.4 p i)
foll owed by the 20 norpholine derivative EHT 1864
(1C50 = 5.11.9 PM. The effects observed cannot be
solely attributed to the toxicity of the conpounds,
since MIT data at 16 hours (Table 15) indicate |IC50s
3- to 25-fold higher depending on the cell line
tested. g2JildratioRcdsmy@n, pi perazino derivatives seem
to be nore potent than norpholino derivatives at
Inrorder ta digectlyeassess the gapacitynof the comapaunsis, tosdtsct cell migration,

compounds affect mi.gration at ,con rat i

e dudh, e oS5HL3hbbBetha” BREMR (118 B3YEEy chamber

r%;@rﬁ!iﬁn g@éayd!fﬁlgcg‘gb@@md‘s erd eestdd (tMkbuget BayderChiigration assay, in
ncer Res. ;

parallel with reference compound CAl, which is described in the literature as an

anti-migratory compound (Kohn EC et al, 1220; Rust WL et al, 2000) and other

reference compounds 2ME and SU-6668. The results are presented in Figure 5.‘

Wound healing assay: All the experiments have been tested at subtoxic doses.
Time lapse microscopy was done for 8 hours (1 picture every 5 minutes). The
movies that were generated were analyzed and cells were tracked picture after
picture in order to evaluate their velocity and the total distance they covered. The
quantifications appear in the graphs on Figure 4-A. Frém this experiment it is
shown that 10 yM EHT 9241 decreases migration of REF cells by 36% and 30
MM EHT 1864 decreases migration of about 48% (velocity and total distance

covered).
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30 Wasilenko et al, Int. J. Cancer, 1996; Kohn &

Liotta, J. Natl. Cancer Instit., 1990; Rust et al,
wéned4/07&846chem , 2000). WO 2004/ 076445 PCT/IB2004/000926

PCT/ 1 B2004/ 000926 135 Compounds according to the

i nvention are thus potent - a,{gahi -m gratory conpounds,

and this can be expl ai ned by eir ability to inhibit

the Rac-controlled formation of |anellipodia and

” : S .

IS5, o, B e SABRR R, OBRGYS AR RN S for s

assay. truhmral (MIDALMBF\Z@T) ehdotheligr(HMECS) ane ffibroblast (NIH3T3) cell

|l§;‘|reg!/\i- {%?e rrgédﬁt%&tgénmgﬁgbbggwfﬁég gﬁ‘&l{ Fb@goé)r?en? Eé'ptg co(r:r(lepounds and
) Péf@lre?k%r(%nz&olpﬂs%d’GélhgquBé%saa\”E éﬁBSﬁ ac‘?%'g %B summarized in

ant I -angi o conpoun auer
I-T(guun@e4 BENhe&;eFe)ggeﬂMems szmzl)hatlmosir tolfeihet compeunds tasted affect

ounds. al sa share n n characteristics
\arohs &l inds FlatatOhdn s oA BRO iR 0e88 col | vas
performed wusing 33 test corrpounds 15 When pl ated on
Matrigel, HVECL cells formvessel-like structures in

InHMESrleealisc sontpomsds whoping theohighast amBdyaarerf@ THPrcompounds

SRR, gl SR Se o FQIRTGATB e ufvhebiicio Teleife nt

18131111 tlexd, retn@rK7f @M?’th@rthel gip8rdzirio kigrivaticdalIEHT0A44 (IC5 =
th and nunber éunctl ons (two paraneters which

%1?‘{1@'%1%1 bﬁ\ﬁ’tﬁﬂu@ﬁ&f(‘ e 9950108 kesi s 20 process)

wer e caI culated for all the tested conpounds using
GraphPad Prism A graph presenting the | T50s obtai ned
hadlIH3TS peld) dresh fcompuaindsnarei pipstazmo derivaiivgs EHT. 9241 (ICso =

A7 0B as0E T Gk o) o8 ExiZhged Tokn 5100 8 uh)

i \pe& 'Hg)’vﬁmdrﬁhgsﬁd a@n&éwe%vvgﬂcr ﬁe@@@@s& ﬁtrma Epi%? and EHT

east” activ 0 (1C50 =
M(ICE—#QG%@SEMD 3788 EHT 5881, EHT 9241 (I C50 =
26.08.7 pM. These conpounds are 5- to 8-fold nore
active than reference conpound CAI. The hi ghest

[ACVIDW-MB-28 Ml dbést éérﬁpomndseanaz EMY ©Q4q16(r¢36a2 i748.CEPW), EHT
8560 The nost active norpholino derivatjve i s EHT
23968 (I0:C5032+0.8 piM) and EHT 8560 (ICs = 4.5£2.4 uivi) followed by the

morpholine derivative EHT 1864 (ICs0 = 5.1+1.2 pM).

The effects observed cannot be solely attributed to the foxicity of the
compounds, since MTT data at 16 hours (Table 15) indicate 1Csqs 3- to 25-fold
higher depending on the cell line tested.

In conclusion, piperazino derivatives seem to be more potent than morpholino
derivatives at inhibiting the cell migration. In addition, best compounds affect
migration at concentrations lower than CAl, which is described in the literature as
a potent anti-metastatic compound (Wu et al, Clin. Cancer Res., 1997,
Wasilenko et al, Int. J. Cancer, 1996; Kohn & Liotta, J. Natl. Cancer Instit., 1990;
Rust et al, Anal. Biochem., 2000).
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30.8 pM, followed by EHT 1864 (1C50 = 34.93.5 pM,

which are 4-fold nore active than CAl. WO 2004/ 076445
wOCTU40B2A84/ 000926 136 Best compounds are act PCE&/1B1004/000926

the same range as 2ME, although they seemto affect

t he tubul ogenesi s process di f{s%rently 2ME seens to

affect the cells integrity during the treatnent when

the test corrpounds only affect the formati on 5 of

s U a .
é%ghﬁﬁd |g8 t%y teh%pl g‘ggﬁtdbr? g‘lféﬁwﬂ? actBﬁ?ﬁ‘F ? hﬁ-mlgratory
aFagOLrds, pad ftms rmd bmek{ﬂﬁﬁearby tﬁ@IF ahility to inbiitslt theoRac-controlled
The inhibition of the tubule formation cannot be
fgfmﬁﬂ'%ﬁ’fs'@“ieg'Rﬂﬂ‘ﬁ‘)@ﬂ&d“#‘@% city 10 since the
endothelial cells are treated for only a few hours and
t he conpounds were shown to, have only a noderate
effect on HVECL cells viability through MIT (see

Tabl es 12-_&’2%.:l 5 f. .Conclusion in vitro pharmnacol ogy

THP confou PEMALENA8SAYNed for conpl ete

AD368% BBbIE aht %m&%nﬁ@%??he ﬁpégé%' if@nfbh ahdQAlhavevery close
be poorly bioavail'abl e and highly unstable in vivo.

antisancempbaragteristioni(agll treliferaiion, maigrafion, ranpchorage independent

tgqm ét?&@ﬁkol%teﬁ?\@? §é?a}%ﬁqi‘esgg%a téﬁrﬁ%gzl%l%tb egsvﬁélﬁg both an

antikanseét aad lah%ntl-éﬁ@bgéﬁﬂsdommmﬂ (Bae KI8ret\et 2080;EKFliger EA
hlghlg ‘sel ective” hlghest activity conpound
&EIMM@ 2801)s Y0 grderior s Ifiavs copmRInGg atse shgee anti-angiogenic
S t id i
FRAAGEhSR bty 085 o blbieRbes el AECH GBI was performec
ysing B3 estecomepouraisi ves EHT 5743, EHT 8560 & EHT 9241

and norpholine derivative EHT 1864 to affect tunor
ceII viability, mgration and, to inhibit the

8 #18d %n t pRHdR1 ( HAEEN- el %Fﬁ‘lu%%éﬂke 3fures in the
2004/ 76445 PCI/ 1 B2004/ 000926 137 Vi Vo

prebends sif mediyn plus solvent DMSO alone In contrasi. the addition of
compounds in culture medium caused a dose-dependent inhibition of Matrigel-
induced network formation. ITs for both fofal tubule length and number of
junctions (two parameiers which are represeniaiive of the iubulogenesis
process) were calculated for all the tested compounds using GraphPad Prism. A
graph presenting the ITsgs obtained for the number of junctions is shown on

Figure 5. ITsqs obtained for total tubule length were very similar (data not shown).

The 5 most active compounds were shown to be the following (from most active
to least active):

EHT 8560 (ICs0 = 17.0£3.6 pM), EHT 9140, EHT 6060, EHT 3788, EHT 5881,
EHT 9241 (ICs0 = 26.0£8.7 yM). These compounds are 5- to 8-fold more active
than reference compound CALl. The highest activity compound is the piperazino
derivative EHT 8560. The most active morpholino derivative is EHT 2218 (IC5¢ =
30.8 uM), followed by EHT 1864 (ICsy = 34.9+3.5 uM), which are 4-fold more
active than CAl. |
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Compounds that were tested are: EHT 1864, EHT 9241,
2ME and CAI. 5pM Fl avopiridol was used as an internal

weoasioreascontrol . Morphonetric anal ysis of 5PCTAB1041000926

and non-treated zebrafish enbryos using i mage anal ysi s
software allowed to quantify the i nhi bition of

i ntersegnental vessels formatiOn by the ,various

conmpounds (see Figure 6). EHT 1864 has a

dose-dependent anti- angiogenic activity in the

zebrafish enbryo, and this activity is conparable to

B&§t cappoundy afd aktwMn &Y sameoiapgenas 2MESthodigRMRey seem to
and Flavopiridol. Interestingly, 10 EHT 1864 seens to
#éechute tekuogengsis tmaﬁes%ﬂ@?@ﬁe’éy-c Mo sagens to affect the cells

El avopid.i.dol 4 :
EEBRE UG the, RGNS (R tectvOMBourds ot Bttt fhg formation
ofrfublaids. dn)ouridssay, 8UeB668& Essihowritd behweaklpdt8ny which can be

% nex iphibition). Data obtaiped wth CAl e not
saned; by Becta dhal s <355t Bt PEHOUNSG Mo VEGH ey FOF free
bdhdifighgut ritive medium 15 3. Toxicity Assays .

creening Ares test 20 Four conpounds were tested
t hrough screening Anes test, nanely EHT 1864, EHT

725, . 8 9241. Und h ' | -
T84 Jnibihe ot ine WbulTormafidn srlnabpe B HHED & aPmRafing toxicity
Siftd thé YenddttdliaPbélisvath hted%ofionly fewShbure¥id the compounds
typhi murium TA 98 and TA 100 strains. 25 b. Screeni Bt% through

wvose shewnt teshaveosly aompderaie &ffacé ane iNIBC1 realls| vialp
Wsegﬂb@é%ﬂ%ﬁ’ EHT 9241. Overall, the three
corrp(ou qui't

nds Wer e e well tolerated up to 300
ng/ kg/ day. No death occurred during the study.
M nimal clinical signs were observed with the three
conpounds. A nean body weight | oss was noted in all
groups at 300 30 ng/ kg/day. Sorme |imted biol ogical
changes (hematol ogy and bl ood biochem stry) were
not ed. WO Co0¢luEiéndd viRed iBeeoddog926 138 TABLES

'-grﬁ ;go%ﬁ)@gp | Inyv\e/l'eabnlgtl }e¥ai%§3 a%r(c%rr-nrble eo 0{: a'?gc%rigafﬁo%t as these
compounds are thought to be poorly bioavailable and highly unstable in vivo. The
compounds showing the mosi interesting pharmacological and bioavailability
profiles were piperazine derivatives (EHT 8560 & EHT 9241; “non-selective”

compounds), piperazine derivative EHT 5743 (highly “selective”, highest activity
compound in HCT116 cells) and morpholine compound EHT 1864.

These results thus illustrate the ability of the compounds of this invention,
especially of piperazine derivatives EHT 5743, EHT 8560 & EHT 9241 and
morpholine derivative EHT 1864 to affect tumor cell viability, migration and, to

inhibit the formation of tubule (vessel-like structures).
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Conpound E R M DA-MB-231: NIH 3T3 1050 pM SEM 1 C S

OP Ms E M EHT 0079 28,6 12,5 3,2 EHT 0371 88,7 9,0 EHT
wO036i@/03¢450,2 1,5 0,3 EHT 0785 9,6 0,8 1,9 0, 9r8TABMNH000926

11,6 1,9 EHT 0872 28,4 4,7 9,3 0,9 EHT 1006 9,5 0,1

0,9 0,0 EHT 1426 18,0 0,2 1494 1,8 0,3 1,6 0,1

EHT 1593 13,2 2,4 0,1 21,5 EHT 1864 27,4 1,1 2,7 0,6

9,3 1,456 19,8 1,1 EHT 2168 19,3 6,0 1,6 EHT 2218

3§ gy zEblatsitgSem, o> B D725 2611, 9 2.7 0, 2

932124802 EHF341162411814163EHF3664
10,0 1,0 6,3 1,2 9,8 2,0 EHI. 3726 -200,0 EHT 3788 7,
Gompounds) thatgware tested ome: &l 1864, Mgwam CAI 5uM

Rl g reg 9 gl ol Bgh MorpyBimegi andiysis of

- thadted 74R3d Snén-Breatdl 4zcbrafish &nibigod, AsingdiMade &hdlySi8168oftware

‘ag{lgyle@lsg)df(g%f%tl %%b |9nlof§ rgeﬁegmen?al vesse?s cl)rn%gtlc?n by the .

‘various compounds (see Figure 6). EHT 1864 has a dose-dependent anti-
angiogenic activity in the zebrafish embryo, and this activity is comparable to the
activity of known anti-angiogenic compound 2ME and Flavopiridol. Interestingly,
‘EHT 1864 seems to be much less toxic than reference compounds Flavopiridol

~and SU-5416 (not shown). Although EHT 9241 do display an anti-angiogenic
activity (40 % max inhibition), it is much less potent than EHT 1864 (77 % max
inhibition). Data obtained with CAI are not conclusive because of precipitation of
the compound in the nutritive medium.

3. Toxicity Assays

a. Screening Ames tesit

Four compounds were tested through screening Ames test, namely EHT 1864,
EHT 2725, EHT 8560 and EHT 9241. Under these experimental conditions, the
test items did not show any mutagenic activity, with and without S9 mix, in
Salmonella typhimurium TA 98 and TA 100 strains.

b. Screening toxicity test
Three compounds were tested, namely EHT 1864, EHT 8560 and EHT 9241.

Overall, the three compounds were quite well tolerated up to 300 mg/kg/day. No

death occurred during the study. Minimal clinical signs were observed with the
three compounds. A mean body weight loss was noted in all groups at 300
mg/kg/day. Some limited biological changes (hematology and blood
biochemistry) were noted.



EHT 6271 9,0 0,1 1,0 0,2 EHT 6362 13,8 1,4 EHT 6892

100, 8 13,4 ENT 7168 25,2 1,9 4,9 1,5
wakd40269513,2 4,6 1,3 EHT 7365 8,3 O,

9,8
6 5

2,1
, 4 0,

12,7 2,0
8CB/182004/100926

6,5 0,5 EHT 7370 12,1 4,4 EHT 8560 6,1 0,4 3,8 0,3

3,10,55,10,1

EHT 8791138200, 0 -200, 0 EHT 8817 41,0

12,1 2,1 EHT 8883 8,0 0,3 0,0 EHT 9014 20,1 8,2 2,3
EHT 9069 34,8 2,3 15,5 2,7 13,5 41,3 EHT 9140 16,5 1,2
1,3 0,3 9,51,9 4,3 0, FABHE59241 8,2 0,4 4,0 0,9 5,3
1,2 1,2 8,7 0,3 EHT 9317 11,7 1,5 2,3 0,5 EHT 9358
O FBS)afteri6ida) tediRnt, 1

TABLE8124 Gefl \ﬂaﬁﬁltﬁ a@ga? (ﬁIT(T,, 3

HMEZT1

3 i IC50 uld - SEM

107V‘0200

EHT 091 |0, 28®, 8 0,0 0,RD, 0 22 4/ 076445 °

EHT 032€T/ | BA3J4/ 88926 139 TAB_E 13: Cell Viability fssay

EHT 0366 T - 0.38% IﬂQS) af t1e'? 6- & g%t msnt Conpound

Emg%? 2% 750 M 1M 186 ®h 6,3 0,5 |EHFE 19
T 218 gogEHrz 2 5. 30D 7

EHT 1426 18,0 0,2

EHT 1494 1,8 03 16 01

EHT 1593 13,2 2,4 0,1 21,5

EHT 1864 274 11 27 06 93 14 5,6 19,8 1,1
EHT 2168 19,3 60 1,6

EHT 2218 19,3 3,8 37 06| 50 05 260 0,7
EHT 2272 382 59 30 04| 125 01 38,8 14,6
EHT 2725 281 1,9 2,7 0,2 9,3 2,1 248 0,2
EHT 3411 62,4 11,8 141 63

EHT 3664 100 1,0 | 63 1,2 98 20
EHT 3726 ~200,0

EHT 3788 71 04 21 02 8,8

EHT 3980 385 24 23 03

EHT 4063 | ~200,0 . ~200,0

EHT 4495 2,3

EHT 4687 39,1 26 55 1,6

EHT 4745 98 09 41 03

EHT 5430 201 4,2 2,1 0,1

EHT 5743 80 20 04 02 88 06 1,2 24 04
EHT 5810 15,1 84 07

EHT 5847 31,6 34 61 08

EHT 5881 17,5 4,5 06 0,

EHT 6060 19,1 20 0,

EHT 6271 9,0 0,1 1,0 02

EHT 6362 138 1,4

EHT 6892 100,8 134

EHT 7168 252 1,9 49 15 98 21 127 2,0
EHT 7269 13,2 46 1,3

EHT 7365 83 0,6 54 08 37 0 65 0,5
EHT 7370 12,1 4,4

EHT 8560 61 04 3,8 0,3 3,1 0,5 51 0,1
EHT 8791 | ~200,0 ~200,0

EHT 8817 41,0 12,1 2,1

EHT 8883 8,0 03 00

EHT 9014 20,1 82 23

EHT 9069 34,8 23 155 27| 135 41,3

EHT 9140 16,5 1,2 1,3 0,3 9,5 1,9 4,3 0,2
EHT 9241 82 04 40 09| 53 12 1,2 87 0,3
EHT 9317 11,7 156 2,3 0,5

EHT 9358 184 6,2 0,55 0,02 23 03 77 05
EHT 9376 82 1,1 09 01 115 35 81 27
Taxol 2,9E-3 55E-3 1,0E-3 | 3,6E-3 0,6E-3 ~50 E-3

CAI 284 2,1 1,0 02 1,3 04 58 3,1
SU-6668 36,0 15 189 10| 225 20 357 34
2ME 21 0,1 08 00 03 00 24 07|




EHT 2725 5,4 0,9 6,4 1,6 EHT 8560 4,6 0,2 4,0 0,5
EHT 9241 6,2 0,4 3,8 1,2 EHT 9358 1,0 0,4 2ME 3,1 0, 8
wa3p0k/01048 CAl 0,6 0,0 0,4 0,2 TABLE 14: Cel PCT/1B2004/000926
viability assay MIT; 10% FBS) after 3-y treatnent
Conpound MDA-MB-231 fE HeLa ‘'dgi', ' 1C50 pM SEM 1C50
pM SEM EHT 1864 21,9 3,5 6,1 1,3 9,9 2,2 15,2 23,3
6,4 EHT 2725 12,2 9,9 4,3 19,5 2,9 7,3 20,9 5,3 EHT
8560 5,6 4,0 0,8 9,0 3,6 9,2 0,3 4,4 1,3 EHT 9241 8,1
1,4 5,70,6 11,1 1,3 7,5 5,7 1,8 5FU 5,44 1,14 7,83
PABLE fy?,'cn%b‘i Fp Qs et 6881/ treatment_
é?'@ﬁ?‘l‘fﬂﬂt f ,Mzﬁ"H 3713
Lt ISR WP N z i
3 pfO EM BHT 1864 37,004p,4 126,5 693 3 7, 1 0,5
HT8%18>50 EHT 2725 48,32 >50 EHT (8530 9,754 17,26 EHT
§E1122731 3 48,4 25,6 &% 3 29,64 2WE 127,5 >100 >150
BT 2725 1 >p0 95,9 5540 2004/ 07644%( PCT/ | B2004/4000926 1,6
EHD8SH0BL | QGRAPHY 4,6 0,2 4,0 0,5
EHT 9241 6,2 0,4 3,8 1,2
EHT 9358 1,0 0.4 ,
2ME 3,1 0,8 15,4 10,8
CAl 0,6 0,0 0,4 0,2
TABLE 14 : Cell viability assay (MTT; 10% FBS) after 3-da treatment
Compound 'MDA-MB-231 “Hela
__________________ IC50 pM  SEM IC50 pM SEM
EHT 1864 , 61 1,3 2,2 2,2 23,3 64
EHT 2725 12,2 29 43 19,5 2,9 202 53
EHT 8560 5,6 40 08 9,0 3,6 0,3 44 1,3
EHT 9241 81 1,4 57 06 11,1 1,3 57 1,8
5FU 544 1,14 7,83 0,69
Taxol (nM) 4,25E-03 2,00E-03

TABLE 15 : Cell viability assay (MTT 10% FBE) afier ‘iﬁ-h@um ir@aﬂm@n‘&

Compoun MDA-MB-231 - NIH3T3 | HepG2 Hepato ggﬁe s
IC50 yM__ SEM [IC50 uM SEM |IC50 yM SEM |1C50 uM 'SEM

EHT 1864 126,5 69,3 7,1| 59,98

EHT 2725 45,2

EHT 8560 9,754

EHT 9241 31,3 48,4 25,6 11,3

2ME 127,5 >100 >150

CAl 44,1 >50 95,9




10

15 .

20

25

30

- Bauer KS, Cude KJ, Dixon SC, Kruger EA Figg WD.
Car boxyam do-triazole 5 inhibits angi ogenesis by

wohowkorewgst he cal ci um nmedi ated nitric-oxi de syRCDAB®04/000926

vascul ar endot helial growth factor pathway. J

Phar macol Exp Ther. 2000 Jan;3g§2(1):31-7. . -Carm chael
J, DeGaff W5 Gazdar AF, M nna JD, Mtchell JB.

Eval uation of a tetrazolium based sem aut onat ed

colorimetric assay: assesEBHOUGRAPHY
radi osensitivity. Cancer Res. 1987 Feb 15;47(4):943-6.
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eBavakKSetCude MY, DixdhSE oKrighdr! ERh NVD2Qﬂa¥b§?fhmldo-tnazole
Hﬁ\‘é'?% C850- 65. . - Kohn EC, Llﬁa LA, 651582 a novel

Apglogengsisy by ahl@ciﬁmuthét%@ﬁlam mesliaiad . nitricsoxidg synthase-
V?%%ul% rgi'éleléﬁl ﬁ%qng a Me ac?ﬂ Tg&gf %rXp “ther. 2000

dan,ﬁﬂQ(ﬂ)Sth boxyfam dot ri azol e, and UCN-01 in an ex
Fedishae™S peGrat Wi B34 AR Ningd N MitcRelISHE pvaiiation of a

arLlomerbaded Baéé?ﬁl%ﬁto(ﬁa‘étbhemcgloriﬁ%@gat %%Asayzo I2BOLdent  of

and quantitation of tunmor cells and colonires 1n

rdiesrngiivityafanceuResr 87 E@V\éﬁﬂmﬁk@‘ﬁi}éut iC
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R2 represents a hydrogen atom an al kyl or al kenyl
group containing from3 to 6 carbon atons; B

woep@sentss an hal ogen atom preferably chl ori ReT/1B2084/000926

hydr oxyl group, a -O-CH2- 20 O CH3 (MOV group, a

-0 CH2- O CH2- CH2- O- CH3 (MEM gueup, a - Os2-al kyl
group or a -CSi (CH3)2tBu; D represents-an oxygen atom
NR3, CR R' or a sulfur atonm WD 2004/076445

PCT/ 1 B2004/ 000926 143 X represents an oxygen atom a
sul fur atomor a radical -NR4-; Y represents an
oxygen atom a sul fur.atom GLAMBadi cal -NR4- ; 5 R3
represents a hydrogen, an al kyl group, a carboxyl ate
group, an acyl group, a carboxam de group or a
S02-al kyl group; R and R', identical or different,
represent a hydrogen atom or an al kyl radical; 10 R4,
ildent Acgmpaund hawpa gtgenesalfornadladd) f r om a gr oup

consi sting of a hydrogen atom an al kyl group having
from1l to 10 carbon atons, an aryl and an aral kyl ;
“"l'inker" represents (CH2)n, wherein @ represents an

i nteger between 1 and 10 inclusive,||loptionally
interrupted by an heferbakesm(@referably N, 0 , S and
P) or a 15 carbdhyl group, or anyaryl gjal kyl
(preferably xylenyl) group ;; Ar ts a group
selected from: / (\ N\ / I N - and 20
optionally A is substituted, Rfs tauYonmersis optica
and geonetrical isonmers, racemates, salts, hydrates
and mxtures thereof. 25 2- A qupound according to
claim1, wherein - Xis sulfur, *NH or preferably
oxygen ; and/or - Y is oxygen ; and/or

wherein:

R1 is selected from the group consisting of :

\/OU

Rz represents a hydrogen atom, an alkyl or alkenyl group containing from 3 to 6
carbon atoms;

E

d
N d d
~ Gy

B represents an halogen atom, preferably chlorine, a hydroxyl group, a —O-CH,-
O-CH3z (MOM) group, a —~O-CH;-0-CH,-CH,-O-CHz (MEM) group, a —OSO,-alkyl .
group or a —OSi(CHjs),tBu;

D represents an oxygen atom, NR3, CR'R” or a sulfur atom;
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WO 2004/ 076445 PCT/ 1 B2004/ 000926 144 - "linker"
represents (CH2)n, wherein nis from2 to 9,

wonefi@mredafy 4 to 7, inclusive, or the neta, oPCIMBIN/000926

par a- xyl enyl groups, -CH2CH2OCH2CH2- and

- (C=0 CH2CH2CH2CH2-) ; and/or 43Rl is ~, OO0 (N 5
-CH2N(Et 2) and -CH2pyrrolidine, D, wherein D is
oxygen, sulfur, -CH2- or NR3, wherein R3 preferably
XETRPRSSMLS al oy g & atdthkal ksuBoAB 573 @acﬂb&b’lm\tﬂ{i-; or e
specifically a nethyl radlcal), and- CH2- B erein B
isa-0CHR-0CH group or -0S02-al kyl group (wherein

3 oBBrasieDts Bh Prgbt mlg s iy, A58 e i ogen

atom and/or - Ais a substituted group as defined

bove. ?yrrpound according to claim1l or 2,
é?%"el%emﬁ a hygdrmgan, @ncalkyi gratiay a Icagkaxylasa@roup, an acyl group, a

SR iritfd b %MFQS@?{Q@QESQ@“ ed fromthe group

consisting o atom a hal ogen atom
(preferably F ad, or Br) a hydroxyl group, a (Cl

%d%@f%’yl gﬂ |da ggal kenérqs%p?gl[ﬁygmg@k?ton@ pbap alkyl radical;

(C1- ClO)aIkoxycarbonyI group, an aryl group, an
aral kyl group, an arylcarbonyl group, a nono- or

B&I idestjedliog eot 43 belectpdoiipm aagmmmstir@om kytirogen atom,
gr %@Vdé\é\lgf’aw tiﬁﬁ%ﬁgr 5 3 Wsar?@ gyl and an aralkyl ;

i ndependent Iy from each other, are selected fromthe

ﬁ,rgug, consi st i n& a hydrogen atom ‘an al kyl group
Bsehgepresants (GHeb. sdresein atepteseats anyinteget between 1 and 10

RS, cofordSEERLTE: 85501408 o By VB ' P or

sarbstyltgrenp sori an aryldhalkgg(@nef@tam xplengl) pireder;abl y
chlorine. or fluorine. 5- A compound accor di ng to one

of the preceding clains, wherein at | east one of the

AUBBieisbHRM §roud'$kl1BBIcE fRIRT erably al | the.
subgt it uentg Lgﬁ A repr Efsrgnts a WD 2004/ 076445

PCT/ 1 B2004/ 000926

= X //I \
N > > N , and

optionally A is substituted,

its tautomers, optical and geometrical isomers, racemates, salts, hydrates and
mixtures thereof.

2- A compound according to claim 1, wherein ;
- X'is sulfur, -NH- or preferably oxygeh ; and/or
- 'Y is oxygen ; and/or
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145 hydrogen atom a methyl group, a propyl group, an
et hoxy group, an halogen atom preferably chlorine or

wolomro7ewas or the CF3 group. 6- A conpound accecuiBzyod/e0926

claim1l1, which is selected fromthe group conS| sting

5 of : .
2- (Tetrahydro- pyran- 2-yl oxymethyl) 5-[5-(7-trifluorone .
t hyl - qui nol i n-4-yl oxy) - pentyl oxy] - pyran-4-one (EHT '
3788) - “linker” represents (CHy),, wherem n is from 2 to 9, ﬁ)refer]aby 4t 7,

5-[5-(6-Fluoro-2-nmeth I-qU| nol i n- 4- Yewi(y) pent’yl oxy[ -

-(tet mwehd:rpsmamep it Pieraigixyleml gyoups, 4ChEH,0CH,CH,-

EHT 3

E(S-[S %ég uor)oC%z(%H?cf"Hﬁ%rfI%?re?ﬂdl - qui nol i n-4-yl oxy) - pen
t yl-oxyR42- (t et rahydr o- pyr an-

2-yl oxynet hyl ) - 4H pyran- 4-one (EHT 1074)
5-[5-(7-Propyl -qui nolin-8-yl oxy) - pentyl oxy] - 2- (t rahy
dr o- pyr an- 2-yl oxynet hyI)- 4H pyran-4-one (EHT 5

5- [ 5- (BenzOLb] 1@{ ophen- 7-yl oxy) - pent yl oxy] - 2-( rahyd
ro- pyran-2-yljoxyngt hyl )- 15 4H pyran-4-one (E 60)60)
2- (Tet rahyd

fﬁ'ﬁy;?&ﬁ Zl:rigl) pﬂentyl gﬁt%ﬁs Bt téH%f#“'Z’r' R%(EHT o5 gerein D

2- ( Telsrenygen, sulfur, -CH,- or NR3, whereln R3 prefera{alﬁ/ rlepresen(t)s Hor an
t | uor one -qui n

o B SR Grotin (S Bl I, Fickfs sifettioally Gl pg-ChizB,

2- ( Telwhefu BOs %Y-r@-ﬂ}l-%r Q)'-@P‘I%{ @Fd@brl) §?§ Ei@] ngJrEJ Q\ﬂ{e‘?gﬁ alkyl is

t hyl - qU|noI|n 4 yIs anyl
(EHT ®farpbly.methyhonhaledsn (me[&ﬂsabélymtorhemfrfmmmbylmlor

i nol Y. n ony] 4H pyran-4-one
o ol APPSR
r oxy e liy & -soibbfitufett rdubl as defined above.

uor onet hyl - qui nol i n- 4-yl sul fanyl) - pentyl oxy] -4H 25
pyran 4- one (EHT 5909)

Wy Ft él %Ig""][‘q ‘%7 o é#eﬁ,%ﬁe é%ﬁ&%}ig@k at least

* mmtmsummywmcr[ Eméy hes léélelctedﬁﬁbﬁt/'thélugm I 60!43|¥ﬂ||‘$gl of :

bR SR LStk R G ra B € oo i s, 2 Cr
OyhalrRdi drelibnzfh- éﬂkéHﬁ/lf@%b? an (C4-Cqo)alkanoyl group, a (Ci-Cio)alkoxy
group, a (Cs-Cyp)alkoxycarbonyl group, an aryl group, an aralkyl group, an
arylcarbonyl group, a  mono-.or poly-cyclic hydrocarbon group, a —NHCO(C;-
Ce)alkyl group, -NO,, -CN, a —-NRsRg group or a trifluoro(C4-Ce)alkyl group, Rs
and Re, independently from each other, are selected from the group consisting of

-a hydrogen atom, an alkyl group having from 1 to 10 carbon atoms, an aryl and

an aralkyl.

4- A compound according to claim 3, wherein A is a substituted group and at

least one of the substituents is an halogen atom, more preferably chlorine or
fluorine.

5- A compound according to one of the preceding claims, wherein at least one of
the substituents, and more preferably all the substituents, of A represents a
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pentyl oxy] - 4H pyr an- 4- one (EHT 7365) WD 2004/ 076445
PCT/ | B2004/ 000926 146

wa-20arogéaki n- 4-yl met hyl -5-[5- (7-trifl uor onet hy PEquBIV04/000926

n-4-yl sul fanyl)-pentyl oxy] - 4H pyran-4-one (EHT 7168).
5-(5-(7-(Trifluoronethyl)quingln-4-ylthio)pentyl oxy)-
2-(fluoronethyl)-4H pyran-4- one (EHT 8817) 5
5-(5-(7-(Trifluoronethyl )qU| nol i n- 4-yl t hi o) pent yl oxy) -

%yﬂ(d@je‘heéﬂoﬁ# g 'méﬂw}ﬂ?F&)ﬂ ﬁ%oqﬁ?g'ré‘u”p 4aR ran! 051675)'5 (ﬁ.ﬁ;ﬂ%n halogen

7-(Tri'fl uorone
atthpmfmablmhlmnemtﬂwnne mﬂpny%gaome ( EHT 5430)
2-((Di ethylam no)met hyl ) - 5- (5-(, 7-(trifluoronethyl)qui
nol i n-4-yl t hi o) pentyl oxy)-4H 10 pyran-4-one (EHT

63 A0gompound accordlng to claim 1, WhICh is selected from the %roup consisting
5 (5- (Qui nazolin-4-yl oxy) pentyl oxy) - 2- ( nor phol i n :

I° 4H pyran-4-one (EHT 3726)

e RS YK AP A Rl £51c3y
@ehﬁﬁld@i-wvrawhware(gmr Be8sY | - 4- 0x0- 4H pyr an- g yl loxy) p
THk LR T SN
A ) 2 (1116

5 [(55(6(%u()I’n=2-ftmﬂ1,mronethw-lq)1ml|ne4-ylmx4)—pemby;o)@pm(tétrarw)df@-pyran-
BSOS B iiche @/ }g# 1) - 4+ pyran- 4-one
. 1
S [637(%?%%2?% e%{sp dmﬁwl%gétrai%@b 4@&5932 LASXyméthyl)-
4 ceyran-4-gne {EHEr hyl ) qui nol i n- 4- yl oxy) pent yl oxy) - 2

RPN RS G B imotn
4tkpyremidaghe (PETE0BM) | - yl ) met hyl ) - 4H- pyran-4-one (EHT
gﬁﬁiremr@rnwm@rﬂﬁﬁyrnmyacme(?‘-mfmmmybaumnmynsmfanw)-
pEARIRGRUHANTBRLbAe HEHT 0376)
2-(Tetrahydro-pyran-2-yloxymethyl)-5-[4-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
butoxy]-4H-pyran-4-one (EHT 4745)
2~(Tetrahydro-pyran-2-yloxymethyl)-5-[6-(7-iriflucromethyl-guinolin-4-ylsulfanyl)-
hexyloxy]-4H-pyran-4-one (EHT 6271)
2-Hydroxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy]-4H-
pyran-4-one hydrochloride salt (EHT 1302)
2-Hydroxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy]-4H-
pyran-4-one (EHT 5909)
2-Methoxymethoxymethyl-5-[5~(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy]-
4H-pyran-4-one (EHT 2168)

2-Chloromethyl-5-[5- (7-tr|fluoromethyl qumolln-4-ylsulfanyl) pentyloxy] 4H—pyran-
4-one (EHT 1494)
2-(4-Methyl-piperazin-1-ylmethyl)-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-
pentyloxy]-4H-pyran-4-one (EHT 7365)
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pyr an-4-one (EHT 1426)
4-[5-(6-(4- Met hyl - pi perazi n-1-yl nmet hyl ) - 4- oxo- 4Hpyr an-

wWaGa-29l49g4s pent yl oxy] ' -7- 30 PCT/IB2004/000926

trifluoronethyl-quinoline-3- carboxyllc aC|d et hyl

ester (EHT 8791) .

4-[5-(6-(4- Met hyl - plpera2|n-1-y|nethyl)-4-oxo-4kkpyran
- 3-yl oxy) - pent yl oxy] - 7-

peivbh o
A A L MBI i oo

51'(’?3![3(1(47‘0(15}’1(5?" ubtasiet hyl ) qui noI i n-4-yl t hi o) met hyl ) ph

' ?gﬁ%»g@‘{@ﬁé%&hyﬁwwm -ﬁt%m“:) y}onyFZp(\(lLgpor#et%ys-4H-pyran-4_

Bne(BHME817Nri f | uor onet hyi ) qui nol i n-4-yl t hi o) net hyl ) ph
hoxy nmor phol i nonet hyl ) - 4H pyr an- 4- one
géﬁ«»&%@yO@methyﬁqu1nolln-4-ylth|o)penty?oxy) 2-({piperidin-1-yl)methyl)- 4H-

nethyl)qU|noI|n 4-yl t hi o) pentyl oxy) -
?y@ﬁ&g&t Hpﬂ%g zin-1- yl)methyl)-4H pyran-4-one

5554(72(9‘%;uommjétﬁyl()dﬁj|(lc'b'hr(-IxyIthid)pé@ley)LQ)(WOmorphohno -methyl)-
I i n h&ﬁi%l oXy) - 4- 0x0- 4H pyr an- 2-
Hy4l§ | pi per azi ne- 1- car boxani de ( EHT
Q%f@lbth_/ylamlno methyl)-5- (]’5q )$7-(tr|ﬂuor methxl)g’lrunﬁhn-4 ltr}lcg)Pengy)loxy) -4H-

| uoromnet qu no

PYref4 -QDB\(EI'B'yT?ﬂQ)peram n-1- 10

S TR A A R A Berphafhomatryedtroypamdane (EHT

8726)4 0X0- 4H pyr an- 2-
%r‘ thyl)-N, N-di-isoprop 2p| per azi ne- 1- car boxam de
%é lin-4-yloxy)pentyloxy)- -((4-methylpiperazin-1-yl)methyl)-4H-pyran-

,gog.%(g_rﬁ;{%é; uor onet hyl ) qui nol i n- 4-yl t hi 0) pent yl oxy) -
AdbH(§darpholiydpjlmettadidreio-diHy prbha-Yody - paitaxgl-phe
ﬁlﬁt‘?w%@bw;ﬁ%m gueshetigiacid ety esten (FHTIBYIDent yi o
gﬁfgﬁff’”&ﬁf@?ﬂ PSloxy) 2 (ymoliqin-t eyt pyran-one
é—ﬁ(@ (gaﬁéq{pﬁ%ﬂ‘]}fg l@{ I%oz%/ n@ﬁox% 2= (eéil gn%ih?l;%@%a!m%-

E 1- b id EHT 4495
Ve R oo ce (S 4459

%36 49 '§E'WQJ"S?9‘9&’CW|XQWflqlmr4iywvmy‘l9w)q2r(morphullnamethyl) 4H-

£EHT 6037
éy%é)ngﬁ%mg@? ororret hyl))qw nol i n-4-yl t hi o) et hoxy) e
$4oxX ¥ T 2 oromeltioH jquiriatinkddy Joxy s nye =24 PB  HIHG ¥ y;a) -4H-

@Yr%ﬁb‘é'ﬁﬂégéh%l uowI )thyl ) qui noI i n-4-ylthi o) pent yl ox
5-(5-(7- (Trifluoromethyl)quinolin-4-yloxy)pentyloxy)-2-((4-methylpiperazin-1-
yl)methyl)-4H-pyran-4-one (EHT 0079)
5-(5-(6-(Trif|uoromethyl)quinoIin-4-y|oxy)pentyloxy)-2-(morpholinomethyl)—4H—
pyran-4-one (EHT 1426)

4-[5-(6-(4-Methyl-piperazin-1 -ylmethyl)-4-oxo-4H-pyran-3-yloxy)-pentyloxy]-7-
trifluoromethyl-quinoline-3-carboxylic acid ethyl ester (EHT 8791)
4-[5-(6-(4-Methyl-piperazin-1-ylmethyl)- 4-oxo-4H-pyran -3-yloxy)- pentyloxy] 7-
trifluoromethyl-quinoline-3-carboxylic acid ethyl ester (EHT 2725)
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pyran-4-one di hydrochioride (EHT 1864) 25
5-((3-((7-(Trifluoronethyl)quinolin-4-ylthio)nethyl)ph

wenyldjoretshoxy) - 2- (nor phol i nonet hyl ) - 4H pyr an- 2€0mB2004/000926

di hydrochi ori de (EHT 0434) tent-Butyl .
4- ((5-(5-(7-(trifluoronethyl)qyknoli n-4-ylth

i 0) pentyl oxy) - 4- oxo- 4H pyr an-

2-yl) nmet hyl ) pi perazi ne- 1- car boxyl ate (EHT 9358)

Be((4- ((aumlfluérdrhérhslﬁq(uﬁoﬁmLﬁf etply_llz)phenxl)?eﬂg%xy) -2-

ui nol I n-4-yl oxy) pénty
fﬂl"))ﬂﬂl lypmﬂméffé rmall-‘lc@m@(ﬁlylﬂ'aﬁ%So EHT 2580)

BB B oL T Bl 2-

reatinbinetty P4Hasyrdn-anend (ERY®osoh! ori de (EHT 9241)
gzzooﬁmm% PCT/IBZOO4/O 0926 128 :

o/t riflyprametby arinaln-fodthinpentyloxy)-2Hi( 4 ppetyiniperagin-1-

PO EBPEAR T Raratond REgY pof T+ P an-4- one

5—((5(5( W-(]ﬁmfﬁmnqmetfqﬂ)qmrm{ML&ymlbﬁiﬁrWl@X )4%x6(4w-99fem-

¥ ”{Y})? ’(\’W %%JPWB% q‘Eﬁfhekr(]@efﬁld@a (;ﬁh!Tq 5351%} hoxy) - 2- (

Sié Fr{('?éWﬂﬁ@ro%#étﬁ%/lgqfl?q@,r} %( L}}gr %@Wf@ ST RSN SBErazin-1-
M'DW@IHW Sayran-éyans (BRKPY83) ((tet r ahyédr 0- 2H pyr an- 2-

i @@'ﬂ%@q}%ﬁﬁﬁ@ﬁﬂ%ﬁﬁn‘f }ﬁ'ﬁ?%%ezli'%a@%m PR PR 2-

Zhrhetst)-"n-di- fs@p%[bwmbér%zﬁné@-carboxamlde (EHT 0566)
) et hyl ) - 4H pyr an- 4- one

él(g%((?rltlwrpmqibyl oligr- Mﬂhw&wentylmxy) -3%(A-et hoxy) - 2- (m

c (ﬁg@u ngﬁ‘gﬁ: orllg%'r? gﬁi—l- g”ﬁ@'%ﬂ%ﬁ Ehon% @éﬁ: &g‘%ﬂ its
4+( e (65 €T B rorh 8thiB 6 Binofhie- ﬁﬂﬁ@)peﬁtﬂo%}k}ﬁi‘l@xcb-ﬂﬂ-wr‘éﬁ 2-

se, E EHT 574 - phar maceut i cal
@%H‘EWWN é?ﬁgblfbﬂ‘?'f@fa}?@"%ﬁ qaé‘é@“far’ﬁ'ﬁ@ (E6Hp366H) accor di ng
L1t o (O o GEREN B OREEANY St
ﬂ)m@thyBsN-tmeihylatpanazinegl -carbohanmeec&m 4g96) ai m for
é?@ (Mo?&%oq% e%hyl)affi BRER5 -pyran-3-yloxy)-N-(7-(trifluoromethyl)quinolin-
4-yhpentanamide (EHT 6037)
5-(2-(2-(7-(Triﬂuoromethyl)quinoIin-4-ylthio)ethoxy)ethoxy)-z-(morphclinomethyl)—
4H-pyran-4-one (EHT 0371)
5—(5-(7-(Trifluoromethyl)quinoIin-4—y|thio)pentyloxy)-z-(morphoIinomethyl)-4H-
pyran-4-one dihydrochloride (EHT 1864)
5-((3—((7-(Trifluoromethyl)quinoIin-4-ylthio)methyl)phenyl)methoxy)-z-
(morpholinomethyl)-4H-pyran-4-one dihydrochloride (EHT 0434)
tert-Butyl 4-((5-(5-(7-(trifluoromethyl)quinolin-4-ylthio)péntyloxy)-4-oxo-4H—pyran- |
2-yl)methyl)piperazine-1-carboxylate (EHT 9358) . _
tert-Butyl 4~((5~(5~(7-chloroquinolin-4-yloxy)pentyloxy)-4-oxo-4H-pyran-2-
yl)methyl)piperazine-1-carboxylate (EHT 2580)
5-(5-(7-(Trif|uoromethyl)quinoIin-4-ylthio)pentyloxy)-2-((4-methylpiperazin-1-
yl)methyl)-4H-pyran-4-one trihydrochloride (EHT 9241)
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associ ated with abnormal cell proliferation or of a
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7- A compound according fo claim 8, which is EHT 9241, its free base EHT
7365, EHT 8560, EHT 1864, its free base EHT 7168 or EHT 5743.

8- A pharmaceutical composition comprising at least one compound according to
any one of the preceding claims and a pharmaceutically acceptable vehicle or
support.

9- A composition according to the preceding claim, for the treatment of a disease
associated with abnormal cell proliferation or of a disease associated with
unregulated angiogenesis.

10- A composition according to the preceding claim, for the treatment of cancers,
restenosis, arthritis, diabetes, ocular-diseases or especially retinopathies.

11- A composition according to one of the precedlng claims, for the treatment of
solid tumors or lymphoid tumors. ' '

12- A composition according to claim 10, wherein the cancer is selected from
prostate cancer, ovarian cancer, pancreas. cancer, -lung cancer, breast cancer,
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liver cancer, head and neck cancer, colon cancer, bladder cancer, non-Hodgkin
‘s lymphoma cancer, leukemia and melanoma.

13- A composition according to claim 8, for reducing cancer cell proliferation.

14- A composition according to claim 8, for treating metastatic cancers in a
subject.

15- A composition according to claim 8, for treating diabetic retinopathies, retinal
degenerative diseases, or Age-Related Macular Degeneration (ARMD).

16- A composition according to claim 8, for treating arthritis.

17- A composition according fo claim 8, for treating leukemia, in particular acute
lymphoblastic leukemia, chronic myeloid leukemia,acute myeloid leukemia.



