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NOVEL HETEROCYCLI C COVPOUNDS FI ELD OF THE | NVENTI ON
The invention relates to heterocyclic conpounds and

wo b@i7n3sese i n chenot herapy. Mre specifically, P¢EB2007/055188
invention is concerned with certain 4-pyridone
(4-pyridinone) derivatives rocesses for their

preparation, phNOWRHETEROCHGLIGCAMBAYNDSer eof and

their use in chenotherapy of certain parasitic

infections such as rmagEppiGF TRRINVENRRSN CUl ar

I nf ect.ion Pl asnodi um f al ci par um  BACKGROUND OF THE
TR CBNee i B EORY e SPBERLN BRd (HSToUSk § Chermothrapy. More
spegiipdllys thig Bvertionds wpukerned with gertdin dipyederess (dopyridirdine hterivatives,
prabébs¥Stier tHea Mrelp_ﬁﬁfﬂblﬁ,aﬂﬁ&mab_&ﬂlcdﬁf?_@ulﬁﬂbl@d IttRerb6F lﬁﬂﬂf‘their use in

S C eS¢l | , . . . .

oA W oeh s ARl S s b ae PR prction by
Plgsmodidnide/cesi&i-der abl e econonic | oss in ani nal

husbandry, such SBACGKGROUNDOOFHHEINVENTIONI | eri a,

p&abes Fl%tozgéb’iﬁfeeﬁcﬂ%rérg rddPondiBK e 2RITR \&ﬁé‘ﬁtbf dBeases of medical and

oxopl as brucel, . African.sl eepi si ckness.and. . ,
vel KBl GHRAREES I1c Ui gaENA 1 BEOE Ao SRS B i and
mamnelsasMeay ohtheadissiages arg) lifedhmdateniog ke the brsblaod sagse ponsiderable
eRPOMRE RIsE Sin Adnimgl ALEPARUR), (sBILIS asaspdcRisSBiMEhéria, Theileria, Babesia,
CORA oy, CIEHIRFRRSH b AT e

TPPEIMEL . ipeasphandRATEWwE Ut (gD asy Plasmodium falciparum),

andrthenidestigopborasaath hass $secidsnafl Ledshmgartid ¢sehi asf beiskrdamia tdonovani).

Ardther Md GrghSsAng iktedsiHRy dBRLEM i8liPp8aR6cyRk @BHAMWHRh can cause
thﬁ (?vte|| 0ﬁ| nrﬂ wor.l d. The eﬁllgst Vi r.nql eﬂt ised. hosts. includin

e At B AP AOMHEOTe CROheh dMMUNp FRMRRE A Rests. ng

thpseaiofestidmtt iV parum which is the cause of hundreds

of mllions of cases of malaria per annum and is

MRARE & bnd B 84340 YSEast ;sz‘%%éih ¥ %ﬁf@loﬁﬁ%&véﬁ%@r%e st virulent
reman, . J. ,.. et al., Am _Irop. . ) g]
malafia-gausipg PRTASHE M@H%’Eﬁ(ﬁtt@? é’gralsﬁe ”?‘%dé‘é{’f’ 2%11’{'{;%%{”' which is the
cauat af hendreds ¢feniliions df eases pf makiia panamuny andds {haughtito gause over
1 hﬁlliﬁvaéétﬁb:eﬁcrﬁi&llel&,s Brebhal$ .J. G1eéteall, 26010 @esl trop deeel ayy. 64, 1-11.
O@e’ze \é_v5°3ﬁ?ertﬁég§9 a’rnléefj}a? g{ ﬁ%ﬁfe@ﬁggﬁt% Frhag%ria dig rttﬂ?/ g{’iildGlé% oE {er%stance by the

paragitedaevailabletrigd f Ty Hemiseasheeddo devalen Rey aptimaarial drugs.
pat ent No. 3, 206,358 as having anticoccidial activity.
AE%@EP‘S@I‘QPE%E%%{{ ) -ma'll%ﬁh-' gﬁsdlm deAvafives qu{%c Ct;?tﬁ@ﬁnerlc form of 4-

pyridones)?s describe |nt pa%er?tr o} ?%d6?%%dasﬁpa¥nrng a{nrtllcoccidial activity.

European Patent Application No. 123239 discloses combinations of the aforementioned 4-
pyridinol  derivatives with  antiprotozoal naphthoquinones, e.g. antimalarial
naphthoquinones, in a potentiating ratio.

PCT Patent Application No. WO 91/13873 A1 discloses a class of 4-pyridone derivatives
which exhibit activity against protozoa, in particular against the malarial parasite
Plasmodium falciparum, and species of Eimeria as well as the parasitic organism
Pneumocytis carinii. It has been found that compounds according to the present
invention, generically disclosed in WO 91/13873 A1, and having a specific substitution
pattern, exhibit improved properties over those compounds specifically disclosed in WO
91/13873 A1.
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derivatives with antiprotozoal naphthoqui nones, e.g.

anti mal ari al napht hoqui nones, in a potentiating ratio.
wEoh7Rag0esnt Application No. WD 91/13873 A 1 di BCl/BB®87/655188

cl ass of 4-pyridone derivatives which exhibit activity

agai nst protozoa, in particular against the nalari al

parasite Plasnodium fal ci parum and species of Eineria

as well as the par tis carinii.

It has been found t%‘é@‘k’mg&ww& to the

Thisipeentionns dingdterhto apeniord-pyrldope des\@tives ¢raaesidd for their preparation,
rﬂ!%cﬂjoon%gltlbﬁé/ bd]ﬁpr%nﬁg%hféd?np%éh% bﬁél”ub@%f the compounds in

S oV
tﬁ%% %831%@5 8&?“&&??"33@? gﬁefcgg%sdw %iyialﬁ\%n particular infection
@FipFy.| NVENTI ON Thi's invention is directed
to cert a| n 4-pyridone derivatives, processes for their

prepar ati on, AgEEBLﬁE |Pﬁﬂ§ﬁ‘2§ﬁ i‘hé”ﬁvﬁﬁ'i*ﬁm sing

uch co unds a use o ounds 1n
PSR ﬁoraa?lgg*qf.%'gpmwﬁ <tions such as
nalarla, and in parti 29 Pl asnmodi um
fal ci parum DETAILED D OF | ON The
present inventiRR ' onmpou Formul a |
Wherein: Rl represé 3 R4 represents
hal o; One of R and presents nethyl and the ot her
represents - (CHR3 ~HE=N-OR5;. R5 represents H or
-Cr Cdalkyl; n represtnts 1-4; or a pharmaceutically
accept abl e derivative thereof., Terns and Definitions
As used herein, the term"alkyl" as a group or a part
\Whergingr oup refers to a |inear or branched saturated
hydrocarbon group, containing the nunber of carbon

ﬁ%séas%g%cb&ugq)cpfanples of such groups include

et hyfl propyl i sopropyl, n-butyl, secbutyl,

|sobutyl and tert-butyl and the i ke.
R* represents halo;

One of R? and R® represents methyl and the other represents -(CH,),OH or -HC=N-OR?;
R®represents H or -C-Cjalkyl;
n represents 1-4;

or a pharmaceutically acceptable derivative thereof.
Terms and Definitions

As used herein, the term "alkyl" as a group or a part of a group refers to a linear or
branched saturated hydrocarbon group, containing the number of carbon atoms as
specified; examples of such groups include methyl, ethyl, propyl, isopropyl, n-butyl, sec-
butyl, isobutyl and tert-butyl and the like.

As used herein, "halo" refers to an fluoro, chloro, bromo or iodo group.

All aspects and embodiments of the invention described herein are in respect of
compounds of Formula |, unless otherwise specified.
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As used herein, "halo" refers to an |luoro, chloro,
brono or iodo group. Al aspects and enbodi nents of
wo b@7itsspesit i on descri bed herein are in respectPOf/EP2007/055188
conpounds of Formula I , unless otherw se specified. Rl
represents a substituent at any position of the phenyl
ring. In one aspect of the invention Rl represents a
substituent at the neta or the para position of the
Fbheeriasenisng . supslitaenit aleanyarsdtion off thenehanyl 6ng.i dA e aspect of the
inepties & reprasentd atsubstitaént alt tid@epasathp @aird bogitiar oft the phenyl ring.
t | i,
30t oyt of BeiAErRRR R refapa e o A ERbn At e para pgeiion of the
p[hﬁEy'i”HQenti on Rl represents G, F, CF3 or OCF3. In a
further aspect of the invention Rl represents CF3or
I%ﬁ@asbé‘t‘it 3f ¥RtinfaHtibARY résressrts Bf',f(!‘l,hﬁ, CRYRTCP) IR&nother aspect of
. 1 | . . 1
tﬁ% @{vgﬁtgdrhg %Er%srenggepﬁ (Zf—ls,?g)t‘?ﬁéecr;l%asfneg tfurgw%?t%%g&rﬂ o%he invention R
repFeEents ofs fUOEEpr Bserft &urther aspechafdna dpyeptiondt ' frepeesents OCFs.
i nvention one of R2 and R3 represents nethyl and the

|9toh§ %gb@R&éro?ﬁ%nﬁ'ﬁeﬁtfoW)r@%ei\i@ R n aRAREL asgﬂégtn ?f; the invention

represents mnet nd the other repr
CHeRRSHIE Cli n one aspect of the invention R2
represents nmethyl and R3 represents -(CH2)pOH or
in HipeNa&§get dfnthanatdiftibn asReet RBf atd &R’ rRpeteh@Nmidthyl and the other
rE@r@E&ft?%ﬁ-ﬁ HI%h a%%ﬂwe%gﬁrﬁ%egft R? ég%)l%l seh{%dg\@ﬁ\yl and the
aspect of tfe_i'nvent on represents mret hyl an
qthssrerresgrds "'(Qﬂiﬂ\%—l or -HC=N-OR5. In another aspect
of the invention R3 represents nethyl and R2

1L SNeCSGRES of tHeTAGEMIA: RY ReRBERS Ryl Yndt RE rd fi¥&IMd A®H,),OH or

_[epLesents Hor nmethyl. . In one_aspect of tE&

P eREn hensthorcisaRticolfhe, et RG Fcreent; malkend B represents
-(Ctd)iGtkention n represents 1. The nmeani ng of any

functional group or substituent thereon at any one

|R°o%r%s§>%8? Hl}eFﬁHpQMio% ke r?p?éséh'i‘s}’ i) YL r%d?%e%’g “(GH2),0H or
s I'n penaen of itS pear ng,. or 3aB/ ot her Tunctli %ga

-HEG 0B ol aNphariaspeat o henyumiling R 4ePrapRnts Medy! and R represents -
(Ckle®Hence, unless stated otherwise. It is to be

understood that the present invention covers all

N %ma) Iaggetclt 8f'he Avenlish re represents H or methyl.

In one aspect of the invention n represents 1 or 3. In a further aspect of the invention n
represents 1.

The meaning of any functional group or substituent thereon at any one occurrence in
Formula |, or any subformula thereof, is independent of its meaning, or any other
functional group's or substituent's meaning, at any other occurrence, unless stated
otherwise. It is to be understood that the present invention covers all combinations of the
groups according to different aspects of the invention as described hereinabove.

In one aspect of the invention there is provided a compound, or a pharmaceutically
acceptable derivative thereof, wherein the compound is selected from the group
consisting of:
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groups according to different aspects of the invention
as descri bed herei nabove. In one aspect of the

WO noenssoasr there i s provided a conpound, or a PCT/EP2007/055188

pharmaceutically acceptabl e derivative thereof,
wherein the conmpound is selected fromthe group

8 @Nidr&16L(Rgdrox h -

{]‘-ﬁ r ﬁj@g er06yrr(1ehty)alz (2) )@er;ré)td r?y[I )({42[(trrr|lleltt1%r)c/>1net5hyl[)oxy8;%hfnf/Zoxy)phenyl]

? e rf%) oxy] henyl } oxy) phe yri di none;
Cd}*nrawﬁdhsdfewmﬂ eﬂ!wl)5) lg i(leworgmpmyt)q?wlrff(etnvh}wani\enyll
Adrephydineney] phenyl }oxy) phenyl]- 4(1H)-pyridi none;

§:cﬁiak9- Qryelrd b181{anat

g{@ﬂe ; g {}ﬁ%&?ﬁe“’% pﬁ m}r[? |W(0rﬁ8t[ngz/c(x @h%%fo‘xp pHenyl]-

PEIYNE by dr oxynet hyl ) - 6- met hyl - 5- (4-{[ 3- (trifl uor

Seblorgy2 XWW}@}N@WI D448 trﬁlygropyathy@nberm]oxy}phenw) 4(1H)-
ridHope0- 6- met hyl - 4- oxo-3-[4- ({4-[(trifluoronethyl)oxy

-@?\%?X l&rﬂét)(\%lptf] gﬂ%bjy 2{4 )lérlfmopé’r%tﬂyl?oxy]phenyl}oxy)phenyl] 1,4-dihydro-2-

pyrldlnecar
@ﬂ%?@ﬁtﬁ’eﬁﬂ%%'mﬁ» 0x0-3-[4-({4-[(trifluoromethyl)oxy

b{iihiomy-6} roathy (pdrexay B 4- 0{4 [@Hfdjoiwnletbylx}xy]phenyl}oxy)phenyl] 1,4-dihydro-2-
roﬁr@c%%ﬁfeh éﬁ@ltm fet hy! ox.4 me; _—

?V' ﬁ Fﬁ/#} @%ﬂ-ﬁ (i4 ?H"L’_?'HL’OH%GY&L’% ]{)flmenyHoxy%W M 1)4o éledro 2-

pymrmca@@ bmiej@hmaear&u me; and

8-chlor6-93-BydrdxyprcisyIxa ety by 4-24 i’ﬂudrorﬁethﬂl)dx&]%héb)tlrdxil bhenyl]-
m?gd‘h%q 5oxy] phenyl }oxy) phenyq’fl - pyridi none.
er

ein, the term "phar rmceutl caI |y acceptabl e
derivative", means any pharnaceutically acceptable
Asl usedsdtaraihe ther teymodphgrnmecgutioatly eacoeptabker demimbtivedf raeans any

?WHMICQ"I a@EéB!éﬁe'salt Vg&lv‘éﬂa U&OBro@F{IB 'é'gStééér' ‘BF‘ c,ta?oamate of a

FRBRIE t‘ﬁ Fjemgulei @ﬁ Hp%} aqigﬁ?\mﬁgor] pqu% re&cppledr&t l%/ 9%pable of providing
(direeltyodri md;re@tly)rae@qmmwnﬂ o Fewnula Si0f lan dstiveyaetabelite ar gesidue thereof.

secoofdrkatited tahet Pardgnisiié | & ihBsé hexilRsdt ,in WitKd104it, without undue

%b%hﬁeﬁi%ﬁ' RERLAL, DBIKAEL EIG3S 10 1R BEBARE of BYERIS wedicina

Bhemisty sy Q(lgg D{,StCﬁVgM, pihp Fditigny Vel 1p,Pr|ﬁe|p‘§pe§nda,ﬁ’aactlce which is
Acarpbratey] hewindly referenvedo ftrer edterd ofi xaehing Isychr dérrabivese h@ne aspect

bh@eeXieibn PhabrRacutidly SateBptaBiei derivhinRs - arb a8l esAANHIES testers and
carbamates. In another aspect of the invention pharmaceutically acceptable derivatives
are salts, solvates and esters. In a further aspect, pharmaceutically acceptable
derivatives are salts and solvates. In a yet further aspect, pharmaceutically acceptable
derivatives are salts. In one aspect, pharmaceutically acceptable derivatives at the
nitrogen of the pyridinone ring include -OC,.¢alkyl and -O(CO)C;salkyl. In another aspect,
when R? or R® are -(CH,),OH, pharmaceutically acceptable derivatives of the OH group of
R? or R® include -O(CO)Cysalkyl (for example -O(CO)CH3) and -O(CO)N(Cy.4alkyl)-Cy.
salkyl-N"H,(Cq6alkyl). In a further aspect, pharmaceutically acceptable derivatives at the
hydroxy group of the 4-pyridinol tautomeric form include -O(CO)Cisalkyl (for example -
O(CO)CHs) and -O(CO)N(C;.4alkyl)-C1alkyl-N"H,(Cysalkyl).

An ester of a compound of Formula | may be hydrolysable under in vivo conditions in the
human body. Suitable pharmaceutically acceptable in vivo hydrolysable ester groups
include those which break down readily in the human body to leave the parent acid or the
salt thereof. An ester may be formed at a hydroxy group (OH) of a compound of Formula
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of the invention pharmaceutically acceptable
derivatives are salts, solvates, esters and

w@aroasstes. | n anot her aspect of the inventi oPCT/EP2007/055188

pharmaceutically acceptable derivatives are salts,
sol vates and esters. In a further aspect,

ﬁﬁ Q/?éll' %o%Qﬁ meag'lt ﬁwgl@fng\r@éét’()ﬁ%ﬁrtﬁe <8 réiqoﬂeﬂg acid. For
Sé

tes.
er)em e.g. methyl

t her a ceu
¢ Coreody Dot ks Sler e, e 25 Bl
petersiathelesteralang theclikept abl e derivatives at the
nltrogen of the pyr|d|none ring include -OC . 6alkyl

r\%HI b@@&fgrﬁﬁtﬁs %L@ty mg %‘rﬁ{aggrﬂgp% pgg%ﬁpé% e, sar\)s2 o? the compounds
degarding toveymuta kay BHprapergd, sihceihemonRBunddfithie invention are weakly
(& fic.1- Gadded, f QertgvaRIbRdMYntO) GHiv Iﬁ‘%ﬁuon pharmaceutrcally

lils éfa hleyéamr% bgs %%%eﬁﬂ gNg R ‘r&a{fﬁ* tBQ preferred over the

pect armacentl
E@P?‘é‘é’?l K?@sbaé? of f‘f@e RGIEMeLIuSSr BAGP saits W@W’B?ﬂer giahity or solubility to
tMohemle dhérebyrfacﬂrtzitrudéom@ﬁ@h@nto Hdbdage fofrar Taraplipeunds of the

q& ) aI%C@ '3(15; mistéRldk ¥4 )a g A&l J;allP' acceptable salt.
AEEkTaRly: the 'Bveé‘t'aﬂd%'f Urihgr 9|r%§8€g%aﬁrrr@ﬁ§utf°ﬁﬂu ﬁscqrﬁi salts of the

borpourdsiacedydiog it hemewdalit i cal |y acceptable in vivo
hydrolysable ester groups i ncl ude those which break

‘Ugeé ﬁé‘x%kl ¥hé {rrrh er g?eht@\%ﬁifyac{cgr) abR% %|tgh|%fel?9'ioe§]§ltts that retain the

or the sa

H%EGSX Yiolnoisah activily et tecﬁwrﬁg}nmou c3nd 2xhigi; w@wrmal undesired
tmrtcbmg&al/\efdctskrimﬂra iemieivhmn suitablersatis wee Gergeattal,ah Rhiatrh, Sci., 1977,

B@ e1 _qgr fﬂrdoeﬁﬂ' Bgalﬂ%cgutrdéw a@é‘éb‘ml@ sal?sgtrﬁé@déf’aﬁ{otﬁepharmaceuhcally

P i adion, OB mé\@ ndrtegedicdi EoriRte fase,piton sals
Ebesqm‘raer@aael@galtyrmce@t@b Hafis prearbesrepared 41 $ip during the final isolation

aﬁ@epﬁfwah@n sftHeScopipduRe, EroBp Sepigte R GeadtihgnBe tparifrel Bahgound in its
reema% dbgr F}ES Q)%quﬂm‘? 'wntﬁ tspﬁab‘?@ 'BB?&&‘P%C? rtegk?ectl}/ew The salt may

errstrﬁrﬁém S?Jf‘t'qfh%na/ t?ﬁ/eqilrepfeﬁ by fi{eating €& m%yésr rﬁ9ovefed by evaporation
attbegblebhte salts of the conpounds according to Fornul a
I nay be preferred over the respective free base or

h t t t
It SEfLembeSReES, RaPhofifls, peld Rl up SR | PHEY dontaln an acidic
fupetanehOrayp ATl ey (bersiRse PETaRRDIPHe! eBHRG P AeUlipRly acceptable
pass additiorn galts b@IBrea”m)ermlvﬂm bauiabie riasé.erfegphasnaceutically acceptable

A& ARt éa@t%%}y bﬁ lr@aﬁﬁ%tof a ﬁ%ﬂh&‘% F‘orn‘irﬂ@l with a suitable
Inventi on cte ||o {: euti cal g vent. t
SR aIIPBIC b <ORINE e oTHIBHRASVEEL Y P ToRlRalvgnt, to aive

the beselagiditionesaliiwhicht may berisolatpt domexampie balcrygtallisation and filtration.
pR&RRcBicIy addceptablef Base s8It dhdisde ifudeepRarfacBgtically acceptable
metal salts, for example pharmaceutically acceptable alkali-metal or alkaline-earth-metal
salts such as hydroxides, sodium, potassium, lithium.

In certain embodiments, compounds according to Formula | may contain a basic
functional group and may therefore be capable of forming pharmaceutically acceptable
acid addition salts by treatment with a suitable acid. A pharmaceutically acceptable acid
addition salt may be formed by reaction of a compound of Formula | with a suitable strong
inorganic or organic acid (such as hydrobromic, hydrochloric, sulfuric, nitric, phosphoric,
perchloric, p-toluenesulfonic, benzenesulfonic, methanesulfonic, ethanesulfonic, 2-
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desired biol ogical activity of the subject conpound
and exhi bit m nimal undesired toxicol ogical effects.

wo-0007a43808%i ew on suitable salts see Berge et aPCT/#P2007/055188

Pharm ScL, 1977, 66, 1-19. The term "pharmaceutically
acceptabl e salts" includes both pharnmaceutically

AFdreRetin8s @fonft, #aPhthhiBResiMbhie (e;agd Whmgblﬁﬁl!id))/o?tionally in a
ac taagl etbasrie addi tion s(al t%- hes&e{)hq{jngceutl caI” Yeolated f
SRRl Syl U oS ol pakately S e SPIGUIPIERgP il olated for
exavaple iby girystalisation @ng dittvatipe.atHhermadeutically @engriabid acish addition salts
Pigluge Ratiyak sdrymidea hYdroehiérte, Bydrofodrid, @R Wilifate, nfrdte, phosphate,
éér%ﬁlo?a%,g)-f%ﬁ{e;\é&ﬁfo Qt%ebér&reﬁ%é’ﬂlfgnat@ r‘?ﬁgfhtaﬁgl.ﬁfopg\geet%nesulfonate, 2-
Cid, réspectively. The sa may precipitate Trom
ayirexyedianssifopatec el P@?J"tﬂéﬁiewuﬁ?ﬂqt‘? &8-fo -r@pht,t,xa&gnggjlfonate) salt. In
pee @rtiodiindy, evaEaanadduticallyf adceptabtel wedtadditionceitt eff @8 compound of
PO TR 3 SBE T O Mg el el & tyckr e, hycrochiorid,
ety B (bfFaien B ish B AiRPRa Kiaheh i i Hsazenesufonic
aethaneenifosiglsed. by treatnent with a suitable base. A
pharmaceutical Iy acceptabl e base addition salt may be
fl'f?é Eﬁ?/g P&ﬁ hERGLd Q/Rhiﬂfitsasc‘éﬂ Wéggsiﬂ%.s@&f%étrik aWHtrfbn—astoichiometric
SUT L AB sBron I'norgan| ¢ base, optionally 1n a
e gbihe s& ?9@%? C%‘E%‘J%Qﬁ oBPYahi ¢ sol vent, to give
the base addition salt which may be isolated for
ﬁﬁ@?ﬁ%ﬁgﬁﬁ, gﬁél’ fiehﬁ"‘%éé@ﬁ%%rﬂl‘é @E}%anbéﬁtlfo?t hféﬁnls ltJhde c?mpoluSds according
IshEPHRGE ) P e PRREER Rl RS 38l oYt kel TR torm
peraperideai the mveRtioac eanaBneoag Rbihe-ceEwabngs of the invention as defined

abdeel i ne-earth-netal salts such as hydroxides, sodium
potassium lithium In certain enbodi nents, conpounds

ccording to Fornmula | may contaip a bhasic fupctional
316 Gomanthsey aBretion e Aol TRgiE: b oF WARR are included
phthe rievsation.c 4 the salidegiatebthe commpbuadsiiof theninveritios Mgy exist as either
EhSﬂihtE@Q?néféﬂaﬂ‘ oﬁirﬁé’ry%t_aiﬂh@ forfl, Ar aﬁaﬂh&lf.’tﬁ@@r%ﬂééfc at Wi be appreciated
ceept a i O r . :
PEEERr BlrcBriah afsalinle Syt ol RimpSlyisp o Blention may be formed
whesiy sAagamaledyfesoraf@nincomarated sinip e ngrystalipendattice  during
biyetatisationr | Solvates fay involvainoniagueplsosgients sych as ethanol, isopropanol,
Hﬁeﬁ@l&flfbfi?e RpVE e ReSHH 5?9' 8thaREIARRE Il ORYICacetate, or they may
net hanesul Toni c, fqaeF,u oni c info. t talline. latti Solvat
VRS Al £ e SOVERIEL 15, MGREAGIAtES, dpy P rysiqlineglatiice.  Solvates
whergishwater éh dwubdlegnit dhat i pndospradted inta the srystalleclattice are typically
RV o BURYdrates AMTHY igvdtition sRludestall sich gikkred he sal t
which is usually isolated for exanple by
crystallisation and filtration. Pharmaceutically. ,
Houl peAnneedaied thatomroNnds ot s ueniiga %?”h%?tdﬁr%flfﬁrﬁ%t, tautomeric
foyds o drhparticdar, chypdowdsdif drermaslall inaeyesxidbiirs thief &pwjdinol tautomeric form
s tdiBve, Pphosphate,
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perchl orate, p-toluenesul fonate, benzenesul fonate,
met hanesul f onat e, et hanesul fonate, 2-

whyarrasspet hanesul f onat e or napht hal enesul f onat BCT/8PD07/055188

2- napht hal enesul fonate) salt. In one enbodi nent, a
pharmaceutical |y acceptable acid addition salt of a

&IPEB%WQ tgtlg]toﬁ%g%rms d%ﬁ ﬁ%%ﬂt%ﬁngg. F%‘rhSlg Q% dg%tér%plated to be
withi ng\eécoma f theepresast mp@qo&\t dn opf @§Bﬂ.‘ép§ he invention there is provided

q@nip@unes ef Wofroalad, inbiea zep@kiché omtomeﬂeﬁdsr&n esnilahothiee aspect of the
lﬁ@érﬁlpn Tﬂk‘?e |§1;yr%0|Hé6°@or'n Gl F‘Mﬁw@lbq in fhe ?%&‘#Automenc form. In
Shrpreasiedt & e "q"vg‘éﬂ%bﬁsm@?v&eﬁ%h%wa of comgoydspt Formula in
the Mepynidonénand drpyridinohtpulenisic dérmshelni anyedrftithar aspectraf the invention,

tha%'ﬁg@wgﬁ'mgq”@'mgyr%o?%df@fhéﬁd fo8l of B&mpounds of Formula [ is
%}P@iﬂm&gg rh?( y acceptabl e derivatives thereof. The

a conpou id of the invention" neans any one of
the conpounds of the invention as defined above. The
It auiip furihes bef appneciated eimdti compoayide xf stie &svestidn dbichrcontain a double

t!dnﬁu'fdjrsex*rﬁil@ a?if O)W% u@feebbﬁbch’gégﬁg ';ﬂ'ﬁéé}ﬁ 44 EAKWRE of E and Z

t
g s ket SRR 2o oo S Ao coman
gner fnjsomeraiin aqual ameustst neH@omlxture @yl ¢ontain apmxeessaofeeither Z or E
isdaér. POGHPRHRY of Gl ihYentes eitlyaMematiodly Bk @Peseht RARBIP HYPSctive pure
@Ep& E&eb%‘éﬁl&téo‘?ﬂerﬁ%&&g @%Q‘é‘r‘?'aé@@lﬁ By, Sol vent

€s are 1 ncor ora nt o e crystalline
lattice during crystallisation. Solvates may invol ve
Ih evill algo deuappsadiated ttisat siootpoasdse bh teoihyentiso prioghaesist as polymorphs,

éﬂaﬁ%rhéﬁlsséﬂdc tiktdies ((RMRO) are2aftdoptedtisled 86 fb%”@ltﬁﬁ‘ tﬂ@ »scope of the
acetate, or they may involve water as

%ST%ZH}%? is incorporated into the crystalli ne
| attice. SoI vates wherein water is the solvent that is

Ceérem ﬂ@hﬂ@@dﬂsiwtﬂﬁe inventidnymbaphbvenan liraproved phdenacokinetic profile (e.g.

tl}mﬁgbﬁg%%({? %llg%?og'i/?lla%?e gp}fﬁ/ a%/lsqié'péa fh .r<5\}é9.'btrél posure).

es a vat e appreci ate
t hat conmpounds of the invention can exist in different
Acotdimgetol another aspedt of tharitveotivratherecio ppavidedisa cdmpaundudf &rormula | or

4 pﬁﬁ')ha%ébtﬁ,tally Qcéé’b‘i‘abﬂe R¥fivatld Merd FUbOOSY InCthrﬁ’érﬁTbﬁSetennary medical
lows: Al possible tautoneric fornms of the conpounds

tb?ra%rrml al are contenplated to be within the scope
of the present invention. In one aspect of the
Th%\/eﬂhb@fhdsheff thel Bivpritioni derd beougeduinidsthef tréatment af lcertain parasitic

i’%@tlo‘hspéﬁdhd%‘epa?é%ﬂk"ﬂl%fdz%alf RFdBiohd b¥ AL NRAIaASIPES s Plasmodium
aIC/parum species of Eimeria, Pneumocytis carnii, Trypanosoma cruzi, Trypanosoma
brucei or Leishmania donovani. In particular, the compounds of the invention can be
useful for treatment of infection by Plasmodium falciparum. Accordingly, the invention is
directed to methods of treating such conditions.

In one aspect of the invention, there is provided a compound of Formula | or a
pharmaceutically acceptable derivative thereof, for use in therapy, for example the
treatment of parasitic protozoal infections such as malaria, for example infection by
Plasmodium falciparum.

in another aspect of the invention there is provided the use of a compound of Formula | or
a pharmaceutically acceptable derivative thereof in the manufacture of a medicament for
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invention there is provided conmpounds of Fornmula | in
the 4-pyridinol tautoneric form In a further aspect

wo@boorhssousventi on there is provided a m xture BET/EP2007/055188

conpounds of Formula | in the 4-pyridone and
4-pyridinol tautoneric fornms. In a yet further aspect

ﬂfe fréb?mbﬂt"@ﬂ”{)érgﬁtnc bnﬁoiﬁaﬁrﬁ’é&o% gg}cr:rrgéﬁ 'r?gé?é}?af 4@‘3?)%mple a condition
e o o o ety ur t her

appreci ated that conpounds of the invention vvh| ch

froaYiotidi adpélawbtne in@nton fhefe EW@ AhehodTBr HeWkbenent of a human
BP%ﬂrméT%b St I%ruﬁél%@t frdm Q 55%& r&%ﬁcﬁlg Blizo %8&? '3 malaria, for

FFRENRIE if E‘Ft@"rFﬁ( ’éﬁfﬁ?gﬁl’ﬁ E’%’ﬁﬁ”’Z qogtn&@wg adﬁﬂ'@a@ang to said human or
anmathbjectrart Iaﬁemvxtamcemtmj/ acamtpound aff Fexoelas! of a pharmaceutically

: efa;%)letzcli%}fevlagvé thergef, - foor e Fn}HMtlégl cbﬁl‘égég{‘éfrséeﬂdﬁﬁke compound of
ﬂfa“%aﬁ FErmeceBisal fopBpln Sbae i ROloub e bond.
It will also be appreciated that conpounds of the

They emgtheds sfhtrediment sftthaSnmlnwt@bﬁbﬁse aoRMHistONRy & saftand effective
Qﬁﬁ’éhl’ﬁro‘? % c%ﬂ@roﬁﬁé a@cfo'?dlﬁél ﬁ?}%ﬂméég} ;?‘grﬁg%%?cmdt%cgpt%'ﬂlg derivative

ﬁﬁé&%ﬂ/%ﬁ?ﬁ'% d i Hﬁ?f@Ofan i mproved phar rmcokl netic

profile (e.g. they may be nore orally bioavail able, or
Ag%emﬁéréih Sﬁﬂe@ﬁnér{fpﬁfé‘éﬁéi (Qgﬁlue QPﬂéﬁ’&Hﬁ&) or M@hﬁBme {Hé condition

not ect of
B8 AR B R o e F V5" bieisel e oE Bt Zppasion being
Heated/ a&a) \ﬂée irHerfesemcer with (@leone, op mase Peints, &1 Biei biglogical cascade that
leads aalort |berléapﬁx}hsde‘léorCthﬁpmndd@nOtﬁenﬁdlerean?dem (noreadr eore of the

Plﬁ)ﬁé%l hﬁnﬁé@atLJn@anq'ﬁé‘tcoﬁéltl&?Bélﬂ da%!rt(BFthe alleviation of one or

IOHS S asitic

{hg S mpio des et assoriBist °§F&PB%F%$€'§%@P 4. The skiled
oftisa Wélramreqmemch@t'@afhmOt anmepgeivieden b medicine, "prevention”

Ermem rBfiet &Cihe ProphyiattidBdmmistaiialy 8Md drughto substantially diminish

Rw%rl\{k ‘ﬁﬂ}ogrdr s'éoeer t)?rgf? %H}f?cﬂt? o&, t%ngﬂmglvrﬁ%%ﬁeg{étugﬁlrthé?gof or to delay the

T r et
prget phetcirondiien pubiplgaigal mmfeﬁwv%them is directed to
met hods of treating such conditions. In one aspect of

BesbKERI, Adfe Bﬁ‘@é@ﬁtﬁe lFrBL’lhtd %aﬁs GRBRRIRoLthe cQFnﬁH%r"FH sufficient

o§|gm€0@p Hﬁ {%ﬁgg gws@\f%%oa@gﬂﬁnén lﬂﬁa c(:jonrdttl\éﬁtto ge treat%debu low enough

to avoid serious side effects (at a reasonable benefit/risk ratio) within the scope of sound
medical judgment. A safe and effective amount of a compound of the invention will vary
with the particular compound chosen (e.g. depending on the potency, efficacy, and half-
life of the compound); the route of administration chosen; the nature of the infection and/or
condition being treated; the severity of the infection and/or condition being treated; the
age, size, weight, and physical condition of the patient being treated; the medical history
of the patient to be treated; the duration of the treatment; the nature of concurrent therapy;
the desired therapeutic effect; and like factors, but can nevertheless be routinely
determined by the skilled artisan.

As used herein, "patient" refers to a human or other animal.

The compounds of the invention may be administered by any suitable route of
administration, including systemic administration. Systemic administration includes oral
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treatnment of parasitic protozoal infections such as
mal aria, for exanple infection by Plasnodi um

wo adocitgsargaim | n anot her aspect of the inventi oPCT/EBR2087/055188

is provided the use of a conmpound of Formula | or a
pharmaceutically acceptabl e derivative thereof in the

nuf acture of . a nedi.c nt forthe treatnent of - )

a0 BaBpisda Hom i G eh oFANUBEHA SOTYRL CatP3, ropigh administration,
anchrgsiminigtrationdibyi omatediosed Bgrenteralcadminisiratiph asaferdi ten routes  of
ddriaispationathémthamenterd, trRmBesinadlor bl thHarMiBAL drfNs typRiafly by injection
6rs.i%?%h.de.dPgrerﬁ?ér?IOdadmﬁis#J}%nt rir?c%dggn.tintpgveﬁ Lﬂ?nﬁgraoruscular, and
ani mal "subj ect” suffering troma parasitic p?o 0z alm '
SYPCHBRERHs @‘@&H"%Qr iRipsion: a Inhedgtion raleRy o admisistraien Ko the patient's
Ihgss mietthem ifbadled through tbenmpoutbi oy tradughited emsalgpassages.  Topical
ScrhiflisREBRNInBIL AN M al BHBICARSN BNtHeTdkirchd Vel %Q‘?MFHoCGFaB%uccal (e.g.
con ounlrl)ofe tFPrrgplg iI |orndgl ghar rTEé:Heuitl ﬁg{.&%ﬁ‘pacpepta e
e gt deetrb ity doing! nfintevse bR oS sMposi ¢ 1 on
conprising a conmpound of Forrmula | or a
Pieacomsrints obtheYinamtepinablbe ddetinivitddiénceltmiygof acchiding to a dosing
f@gmd@h&%int & %HE%PU Gg%etsh?r]g' ANFRAStPEY gp{tm’gi#ma Sntervals of time for a
admnistering a _safe a ective anoun a
F¥FHBEIIRY %{c‘E‘g‘?-diFﬁb CXINRBr ‘ﬁ?ﬂeé may,be FAMIiTRReE ane; &ug. three, or four
tooeeparaal e Ddees ray ibeadutimstectd undil the gasireshtheiapentirelfect is achieved
$rhpaefitely o HieRtlainethei dbsired rtﬁé\%E@uﬁfc" eMRANSThd Bbsddtewill also vary
fcrrégﬁr&rj%gtbg Eﬁgurrg I%? mgaﬁg{elgﬁgq ﬁ%at%qe%lt,g\??negé‘ifm'“Q'Qat*rjneelnpqs as hereinbelow
driinpd.cfor Lxpewle af grepler coadiali masenagnay dat given (o) amploration as
iiﬂrﬁ;&”récﬂvﬁfqﬁewdnﬁ%n baell}s dmlditiogé bemigetrauted)t Suitablé l‘d_e;i;g regimens for a

o‘&%gﬁ‘ hecﬁﬁﬁrﬂ f depdhd bR h g&%{cokiﬁetfceﬁ'eniirﬁé Ptr%r%ompound,
t condi tion beling treat . .one o re Q e ,
%12%%?%%9%%%@3&9%%; Pl essces b srgned bY the skille
artigant ela, adghition 3juitahte ddsingviegimens fof a snepoundof theofiventien, including
th¥ [INFHBF sQth gécgf@ﬁssaré_%aﬁmiiﬁéﬁd, d%ﬁéhd?o{fhflh@ Pl bf é’c{}ninistration of the

r I S A C .

AFEnly St onden B RSIE Mo el o sAPBIRRIA Being reated. the
agedand plysicapeengdition Qe patienh Beipg tieated; thermpdicalthistpryeof the patient
tproeptreste; thecnatanei ofiasy catdumenttherpdls thg desirelthetapetticeffect, and like
BES]O uifin) (8 lodicacep i Sps e o hoopiigCatSat, OR Wl be further
Heitcket BigR) QIR isaRe dlat BRI e RalmaeLnay feghie adjusment
givesy anfindividual patietisrrepponsedaftbe slogingfregigeinver enepdime' as individual
pEiBASnéutisadiange. of willhfse beRpprdiatad fHatifané cbMpounds of the present
|ﬁ\'/§1§bi\ !a?éig{jmﬂijétgrga G% c@mB@gtiéri i %ﬂg'ofr 'n’&?& 'a‘aaitibﬂaltﬁﬂve therapeutic
condrtion to be treated bu ow enough t o avol
agenisons discuesed fprRershrainbelow e HisorRaiIe ragimen of e sampounds of the
inedntion maytdiscmvdarpecsxdipg tofheswaurd and amount of the one or more additional
active therapeutic agents as necessary.

Typical daily dosages may vary depending upon the particular route of administration
chosen. Typical daily dosages for oral administration range from about 0.01 to about 25
mg/kg, in one embodiment from about 0.1 to about 14 mg/kg. Typical daily dosages for
parenteral administration range from about 0.001 to about 10 mg/kg; in one embodiment
from about 0.01 to about 6 mg/kg. In one embodiment, the daily dose range of the
compounds is from 100-1000 mg per day.
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nmedi cal judgnent. A safe and effective anount of a
conpound of the invention will vary with the

w@asoviigsek@ar conpound chosen (e.g. dependi ng onp¢TEP2007/055188

pot ency, efficacy, and halflife of the conpound); the
route of administration chosen; the nature of the

0 it [ t.ed; e .sevend t .
THe XEhiinad U CFortiis | indp 4 ?%&%%ﬁ@%ﬁ@%é@? Pl "other active
Hisearetfic 295(lsi gDS YRR, 8% RIOWISRAIN BolsBer BRgect, & combination
pemprising Beongoundat Bermulshkome gharatackitidady pcesfptathe derivative thereof
payetreniyithoa h?‘tﬁef QetirdihetdpRufis! bgéhto WBEN tahBorh M Nt Grmula | or a
r e o | . . .
PHERRRAESIY gttt Bl ACkBREy i 18R fifbinaton with & second
Aelvetberapautis agent which iepsfivaagaingt thecsappe disrassistate dop dose of each
eorhpaard. még diffsefloindhatiwhen"thatompound isfused atomeaApproptiate doses will

B %éarﬁw t%pgr@'bagéd- %miesé gglﬁligqﬁ% Q{t. ik O S@éfﬁa}é&tgtgd TRt nth@ amount of
R ReRa °§§st'ﬁ¥ﬁnﬂgaiﬁuﬂ%ﬁ§ﬁfwﬁa Tro@gneb i vary th RS hature of the
aentitipinsheing ireated aod thecageoand therdontiden at therpatipalr antt witl dle ultimately

adiht kisstdtioh obthe diteads @hyadiaRedibmiakiahi on, rectal
adm ni stration, and adm ni stration by inhal ation.

Parenteral administration refers to routes of

ABeCrmBeynds; B thepRaent ivERtiTaY 8 Used 21088 18F iegombipatiop with one or

mons badifiena) aeiive therapgyticcagdnys, Isyuch af ettter @antiparasitié daigenfor example

BRtrealh@dIdkygddm ni stration includes intravenous,

I ntramuscular, and subcut aneous injection or infusion.

I nhal ation refers to admnistration into the patient's

Buety othaneacties thefarautia agentsutieludh caniipglatiabdrugsr sue/h asHelates (e.g.

emmhuiaa,_smlequina’,opﬁm_ahuiwrpiynmetrmﬁ@eprqu'irmé,ud@anidiarmailalofantrine,
[ ; LI raqc u

g@@gﬁi‘%b%ﬁg@@i@?@%@&“@eﬁ@ﬁ%@ A g 68 dapsone

foopania sefaduRe rRyEmetiargie. CP}Pé‘;)tclﬂ%BWﬁ%C e9uakk

i nvention may be adm ni stered once only, or according

tl'lg?e _@!orﬁ@tﬁlbﬁkﬂwgrr@ﬂirﬂé@ﬂo \aB6VeSinBy %orﬁkké'l ity 68 préseRtedoruse in the form of

a | Stere y i ng i,ngerv : qlyve o

AePharGPL ) okl dou ey e VBl ey Rt Fhporins -

serabingligh ag defined abpove tngether with ap@maramgyeutga@/egcqqggab@ecarrler and/or

axtibientsdoenpeide wnfurthert depediesfi the chviehtiorap@hi individfulaécémpenents of such

éﬂhbiﬁgﬁﬁxs%ay ?geédn'ﬂhits k¥ E%Meﬂh@f‘ntﬁllyf Re sHFSian88usly in separate or

t eé.agﬁ?uééc e ech T et.dostlay%g] wil a O ary

SYBBFRT AR RcPHicahiomyiatgs ik M&at nent ,

wherein "treatnment” is as hereinbel ow defined, for

PHRATA EnidisBaRM Brsedstianf eitbenpRUSSmpERY dE thé \pegsehO invention or the

gﬁrg@ro&‘g}ei ggdiﬁgna?%rgﬁ\?é ?‘#eréﬁé\{ﬂicpéie\‘\ggf 'n%{‘ 8@ aadministe][ed first. When
condition being treated. Sultab 0si N I‘,G(T:]I nens tor,
admbRYalieR Sot MuliRNeoNS.the GMbingen P REministered either in the same
phéiffereobphianmbeutisalopemosiien.dVhémedmbioeg anuthe same formulation it will be
appreciated that the compound of the present invention and the one or more additional
active therapeutic agent(s) must be stable and compatible with each other and the other
components of the formulation. When formulated separately the compound of the present
invention and the one or more additional active therapeutic agent(s) may be provided in
any convenient formulation, conveniently in such manner as are known for such
compounds in the art.

Compositions
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such as absorption, distribution, and half-life, which
can be determned by the skilled artisan. In addition,
wa@ noovakdoas dosi ng regi nens for a compound of theCT/EP2007/055188
invention, including the duration such reginens are
adninistered depend on the route of adninistration of
ound,_ on the condltlon belngﬂtreated th

e?mp g5 ¢fniBe deyrntien Grll BermR)lyt pH %tdneqqswavgebea.fmmu'ated into
glaymacalticalocanpasdionsfpriohdo paimikstratioai toga tpatiabted In tone aspect, the

inReHtieAl lshdu%fc%rd)’tooﬁhértﬁ%cﬁéﬁdaﬁ%mtpes@@nst F;Sff\bﬁgn th@ompound of the

concurr
DRI e b 0ter Spect e e Beisiol, o pineipeutical compositon
(PGﬁTmMS@Gg% CQWQO@?@p@? thesiavegttiop rpadsiie preanors Pharmaceytically acceptable
osirtidrs Bad/bretdigentsinder st ood by such skilled artisans
that suitable dosing regimens nay require adjustnment

i ven .an | di vi dua nt's r gnse to the dosi

s I e R b Mol Wbt tscerdaiedng Compatile with
tbb atige ingredients df the somokatiappne oo@deéetemmto itie telaeipient thereof.
conpounds of the present invention are admnistered in

e ;
ik PRt bclicl] dothedRBio®,ofRE i@l B B ol ang grpiaced in buk
fore WhsseiRga r PBe effectiyR amawpb @hds compeynd |°ﬁ\ﬁ€?1t'”‘(ﬂﬁ‘t'°“ can be
extractel 20d\thery giaerc tor tte pgtidrd stbleas aithipewderd carsprups. @fternatively, the
5@%9&%@& émﬁfosﬁféﬂs tdf 39@'.%%&4%48,)1% %&& %Hé:ﬁ%%ed in unit

B (472 YIRrein P A PRSI S CBp SR R SIA oR P GHIE AL R Clve amount of
aryprmpqundjaﬁ thg inventiges Wign prephreddni unitsdasage dermy, dhgy@harmaceutical
tfdnﬁb@sﬁlbﬁybf Be %ehﬁbrﬁ@@?ébllﬁ&n!ﬂ]ﬁ krem d0dub0.2 t6 ThOM B Rinother aspect

t%ba%;ibtébﬁup ofa %B&}ibu%fﬁﬁ [FQ ntipPi cal daily

8t10on range from about
O. 001 to about 10 ng/ kg; in one enbodi nent from about
TheDhdrmaedndictl conmipsktigns bhtheneventibo dypietly cottam afa tgmpound of the

H\%ﬁﬁoﬁ anggwéler! ﬁ?\ecér%ntp‘é%&rﬁ&tsf rtﬁ@p%@%é(%@cé‘f%d?ﬂfosntlons of the

REPR TG ek Thave soround LIS EREREn, o Eff sxémplg, in certai
srmbasimesh thenparpaesulisalsonnesions e ihe invaBscontain iwo compounds of
the Mvenedri. dnaddnign, ittsd freirdacautipaiLuachpobitiby ofithe idventioremay optionally

fBRﬁér”Bc‘"o%hE%abhé( Qrccrﬁelteabalo%m%ﬁél' iy eth%t‘a?%ﬁﬁ’é com unds The
h active peut | qh

hLBRTRIRE ORGP 87 ghe bR B arcPyen o an one
rreceptalitalyd aaccepinblee exbipieobf | Kowewsd, iin cefdhnns&mbsdiments, the

MHarRade tiBSI0sInFSsitioNE of e veRtdrC cadsiRtonehpidimase@Rhily Bcceptable
ax%%br;gt the same di sease state the dose of each

ound may differ fromthat when the conpound is
used al one. Appropriate doses will be readily
Appuss] ahedinby thehowmemsKpharethceatidalle acdeptdtiewi thearze suitable  for

SHRAhssdatadskhat the amount of

The compound of the invention and the pharmaceutically acceptable excipient or
excipients will typically be formulated into a dosage form adapted for administration to the
patient by the desired route of administration. For example, dosage forms include those
adapted for (1) oral administration such as tablets, capsules, caplets, pills, troches,
powders, syrups, elixers, suspensions, solutions, emulsions, sachets, and cachets; (2)
parenteral administration such as sterile solutions, suspensions, and powders for
reconstitution; (3) transdermal administration such as transdermal patches; (4) rectal
administration such as suppositories; (5) inhalation such as aerosols and solutions; and
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a conpound of the invention required for use in
treatnment will vary with the nature of the condition

whednigsgoneat ed and the age and the conditi on oPCT/EB2007/055188

patient and will be ultimately at the discretion of
t he attendant physician or veterinarian. The conpounds

@é) fobRaPaGARREralidh SIH &9 cFBhs gﬁ&ﬁéﬂs ‘oﬂg\ist, i%\'i/)ytiens, pastes, sprays,

f nmbi nation wth one or nore additiona
R BRY PP agents, such as other antiparasitic drugs,
for exan’pl e antimal arial drugs. Such other active

SaREHS PHbIcaRAGCHIF dcBsitarle exbibieR® @illl vy depERlingUsdh 8 particular
Egééag{if?wq gh&enc r”\ 358 %H @gi}?tﬁrg hé}ﬂw%ﬁgﬁwgﬁyo?g%?tébﬂe excipients may be
Q%W@yfé’f Pn@”"&l‘ﬁf@ﬂ-‘ﬁ‘iﬂoﬁé alihgy ARAYOPREVE irhtheneRIPIREIONankor example,
aertaif phatnee(itically adegpsaiie exgipionts amay be shdseadorxthaie ability to facilitate
m@blﬁﬁﬁalﬁg‘nﬁ%mfw Qés?gﬁlfergr‘\éantérrt%ﬁ ﬁhﬁ\%&%ﬂhéﬂ a-EE%table excipients

AL 550 T L6 9 1, B o oSt o 2Bl o forms. Cerar
pbarmﬂcauﬁlqaﬂy &acentehle exbiaientsceay i keathdsenrfal heiroakility to facilitate the
cQiiagé S FangbortedThhé 86 pourRiSordim JoRAdSBOMe ihReE6M@Om one organ, or

E’bﬁlgn &t QP@BH%W&%‘# %r %C%Pgéhloﬁ 09%15& tbﬁ&y,acfh‘é:/eoa[dmmlstered to the

A S g RBOSARfopbeir abilty to

adnanteplateddomiptifroe. sequential ly or sinultaneously in
separate or conbi ned pharnmaceutical fornmul ations by

St AR PHAMR ol SEerp RSB S IRl B s tyoes of excipients
ers: idintegranise lubisands. tsacianulatingl agants, qoating agents, wetting
beritapeolvéris,ageabivents, nayspeadiag nageints, esmedsifiers s swedteeers, flavouring

gggﬁtg'fﬁa%&trhggkuﬁq:aiénfg" chlEﬁﬁggé@eEntg 'é% fi ,’% kO RuAB%aRR, chelating

ste
BRSArak! éiﬂqzueéﬁ V&S’ﬁﬁ'&s\”ﬂ"’@ﬁ'”g\ﬁﬁﬁts@ @HB‘? PresRivaliypp stabilizers,

borfantdrds,i end i buffering dgenteppr Bed askiddd t artisart tvell mﬂn'mel that certain
ﬁaﬁﬁ&e%&ﬂ@ﬁécép@bﬁ‘éi@brﬂ@% Ren@Nfo@ltha®bRe function and may serve

ﬂ% el BITbvRR el AR h“é*rcﬁ%ﬁﬁ‘t (SRR HEsSih TR formutation

abdpbAkbeiher ingredigatsrase Rinsgrt iB e fPHBWEYSY nul at ed
separately the conpound of the present invention and

SRAePMrtihs ! sgeé,dme kiffAdd \P%C%hd/%kﬁlhiﬁrtﬁ@eé& k& AdBBttheh to select

T b ] RESHEHE e, o BEAHBYAS s o v i

inyapiimdis addnttdme there areCarmoier iob restheses dhgcaradeyaiigble frethe skilled
AMENtWIAEh WebdribROph@hageutially BOteptasie $xaibidns, ah@ may be useful in

g&%wgagu‘ftgblb I%Qrmaceuhcally acceptable excipients. Examples include Remington's
Pharmaceutical Sciences (Mack Publishing Company), The Handbook of Pharmaceutical
Additives (Gower Publishing Limited), and The Handbook of Pharmaceutical Excipients
(the American Pharmaceutical Association and the Pharmaceutical Press).

The pharmaceutical compositions of the invention are prepared using techniques and
methods known to those skilled in the art. Some of the methods commonly used in the art
are described in Remington’s Pharmaceutical Sciences (Mack Publishing Company).

in one aspect, the invention is directed to a solid or liquid oral dosage form such as a
liquid, tablet, lozenge or a capsule, comprising a safe and effective amount of a
compound of the invention and a carrier. The carrier may be in the form of a diluent or
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phar maceuti cal conpositions prior to admnistration to
a patient. In one aspect, the invention is directed to

w@bamssnetit i cal conpositions conprising a conpeCmEPDNT/N55188

the invention. In another aspect the invention is

directed to a pharmaceutical conposition conprising a

ﬂlwrpsurfa:bl@ﬁnaellms arRMeiBts in @leﬁéTdI inBBd®acttREL sucrose,  dextrose,
R C a p r 0 ) -

RRARR. Sotbliinplo¥of FESE AR SR BLEIS SR Mng prgcgelatinized starch)

celkiosprang its deriyatives (e sucreerypialling celing®)i ¢aldumisufaienand dibasic

oalbiem phogpleate e Atliguidfdosage foonwill génepallyaodsisdf a suspension or solution

gethelBRripBUsd bophdiMabERRLIR) éacféEPttatBErcfe?i(/ativ-ghﬁ a liquid cagrier for example,

armaceut i cal compositions o e invention _na :

EPRRAI SV 2 BUYERHBo BCRSR PR PR Bich WG 2headied flavouring
etfigpending eom polawingo iigent o Myjwue dhe fcompesitiony isnini e form dfea tablet or
Rebhg; bAg pRarehdcBetitagtarher rogtindieudeatibestbpariighsolld foMriutations may be
BORLCER rﬂgle§yorf‘§%§h cAlrefy W}%Hdg%é( ne%l&‘?n RRAFIRCEHL! G talc, gelatin,
conposn?l_ ns of the 1 nventi on e preparéd a,n,aa o

BERYiG GERRIIC RCiGnplardio Bstpse RHH $LAIRES e DeE te GomRasitian|is/in the form of
dicapsdé eamynidutio® eheapssiations & suitabtk, 6 @cample uaingLthe afdrementioned

BarfieiEP LA def sJIiH%.gL. SR di- 9 ceNNRbr RESRBESGH ddludifdi™® and Labrasol™,
t i ca 0sl.t1 ons

dosage, f or h ar maceut l,, co f 1he
Pa LA BIPLino eI 9 SR NFF Jh SUBERS PN i, PioisHg,of a soft shell
Fapsyieor-acgelafinpaay pitarmapgutical capdritrowmelyysefl fer Rrepasngretispersions or
Sfispehsions\redit iben conbitferga) aforess@tiiplec auesuspgamsi M silnf and may be
H&Srngb‘f@d“H{%ﬁé’a@%ﬁl@!ské‘ll.Cont ain one conpound of the

ntion. wever, |

I NV n certain enbodi nents, the

phar maceuti cal conpositions of the invention contain

Aoraal $eiid dosege dopouray Wiftheheormprisenan encipigot ineft@nform, of a binder.
'spitétﬁé t%dér@?r’%h@ﬁer@{é{i&) (&6 RBAT BRFEHI ptab f?tﬁfmp?dnﬂi rSgelatinized
o) e j,nvention co in.. ounds )
PRuhs o oG R lgihdl, RETCHUET rdaacenfh. guar gum, povidone,
apdpolliileseosnd 8% deratives, éhei wicreriystaling eelklase) f Lier i@} solid dosage
femip Hiaye fother agonpise adldéxcipteral inatie Vernt hfr apédisintegrant.  Suitable
:&% R :Is}gﬁ -ir{cTJE:%C%?Ffdoqﬂgﬁ%‘,gélo‘aﬂJ% FG)% §Ik$d(l)érztg,scr9§c§rnu%lose, alginic acid,
ﬁﬂiﬁﬁ;‘wm%ﬁvm gl eelf P theael ssid Apsagsne apay fupher comprise an
exgipientrin dind fatinnefra &ibricdrd. Shitebledelridaots| indlude stsiatic @nid, magnesium

Sfeatdts calRPMbicarits @nt3de. one pharmaceutical |y
accept abl e excipient. As used herein, the term

"pharmaceuti cal |l y acceptabl e" neans suitable for .
E;Egpﬂzh@@{}pq @rgyudg% By the present invention a process of preparing a pharmaceutical

composition, which process comprises mixing at least one compound of Formula | or a
pharmaceutically acceptable derivative thereof, together with a pharmaceutically
acceptable carrier and/or excipient.

Preparations for oral administration may be suitably formulated to give
controlled/extended release of the active compound.

Abbreviations

In describing the invention, chemical elements are identified in accordance with the
Periodic Table of the Elements. Abbreviations and symbols utilised herein are in
accordance with the common usage of such abbreviations and symbols by those skilled in
the chemical arts. The following abbreviations are used herein:
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The conpound of the invention and the pharmaceutically
acceptabl e excipient or excipients will typically be

wo osomabsated i nto a dosage form adapted for PCT/EP2007/055188

adm nistration to the patient by the desired route of
adm ni stration. For exanple, dosage fornms include

?E@F{e Hgapted for ”Lth%afégta%im ni stration such as

éts, capsules, captets, pills, troches, powders,
apR@Ps, elixers, susPeHSXBRE sol utions, enul sions,
bachets, and cachet s} x(1f PagPasdabr al admi ni stration
BHsd as sterile sol utjOnSed SUBBEYSHARS chdRde POWer s
far reconstitution; éﬁ_‘ hrans ermal admnistration

'as transdernmal PRUBHEUUM 4) rectal administration
tBuBMegs supposi t ori etert-yusyl-methyietheron such as aerosol s
asdregol uti ons; and( 6¢athlogi€ Adferaféd ni stration such as
gb%qarrs, oi ntrents, | ?é%?fé?edh&%rwohﬂns' pastes, sprays,

abl'e

Q&a , and gels. Sui armaceutically acceptabl e
6PHi ents will var ydeEp@id MENaRYIn the particul ar
dowage form chosen. toncaduiatedon, suitable

rmaceutical Iy accgqirdpé BinGleRUADSadBYtiVRG) Chosen
a particular fungtjon t ey nmay serve in the

BpHA
bg:r g 3o egl? L :
osition. For exaﬁf grom qr}eﬁn har maceutical | y
Q&Tbt abl e exci pi ent §"ﬁ?§yth%!U@W@%EY¢ft§iﬁ their ability
DMF aci |l itate the prN@Ngimedyilofmarideor m dosage for ns.
i n pharmaceuti cg bl e exci pients may be
gﬁfg for their abi ?’Heg;@;;? .)géfl L?t I:}ate t he production
"8bl e dosage f or AUt MRYISHF NS ut i cal | y
ESddPt abl e exci pi ent Elegtigspvay mhssepectromethei r ability
Eeaci litate the cagtheage or transport of the
onpound or con‘poundﬁmms the invention from one organ,
or portion of the body, l)o anot her organ, or portion
pemamgeBAR, once adrPseRipigd fremEantehpe 88 t ai n
pERESaceut i cal | y acceé2-aytexgethylppiperasinadlyethanesiutis@o acid
fpictheir ability tongmaMimBRld 18qkid ERRRhAtBEEEhy
ﬁw tabl e pharmaceuti cal | @](':cept abl'e exci pi ents
} clude the foll ow ngyﬁ? BN exci pi ents: binders

Tsunplegeaht s, | ubri @dRM hypexeatting ang 2huMdkyraigine, (GIBCO™ cat.

agents, coating agenigs, 4¥@85)i ng agents, solvents,
&%bﬁﬁ?le\feeglbéd Fﬁﬁ%ﬁﬁﬁn.dé leuﬁ)%ed?tbﬁJOF%Wérstﬁgﬂ £80°m| used for research
sweet eners, avourin gents, Tlavour masking agents,

ol or i ng agents, antk'tg"&% ng agents, humectants,

tbAl ati ng agents, pl Ebiuncdisepepylamideosi ty i ncreasi ng
AR S, anti oxi dant spefaasEr vati ves, stabilizers,
surfactants, and bufferi rzg agents. The skilled artisan
W' appreciate that "B } n phar maceuti cal | y

Blacaweelsile exci pi ent sodigy Taefogboligor e t han one functi on

NBg nay serve N-bromosuccinimide

NCS N-chlorosuccinimide

NMP N-methyl-pyrrolidinone

NMR Nuclear Magnectic Resonance spectroscopy
Pa Pascal (S| unit of pressure: m™ kg.s?)
PRBCs parasitized red blood cells

pH -Logso of the hydrogen ion concentration
RBCs red blood cells

TBDMS tert-butyldimethyisilyl

TBDPS tert-butyldiphenylsilyl
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alternative functions dependi ng on how much of the
excipient is present in the fornulation and what other

WO p@rasioeit s are present in the fornulati on. SRCT/ERTN07/055188

arti sans possess the know edge and skill in the art to
enabl e themto select suitable pharmaceutically
t abl e exci pi ent r| ate anounts for use
i%%%?ﬁe i nvention. ﬁwh@l(ﬁg&ﬁg 'ﬂ?e are a nunber of
MHirces that are a@é’l-q @'Eﬂt@"‘!%h)ﬂ'lﬁ\épf@nﬁ3l%dlioa¢tisan
RPMih descri be phar nRoewéli rarkIMeragrize pistifateemediampi ent s
gpg may be useful ingehesbifgh suitable
F‘ar maceutical ly acc'ﬂﬁt abl e exci pients. Exanpl es
Ncl ude Remington's BHYPRER¥Uti cal Sciences (Mack
WM)I i shi ng Conpany) , weigbt tatindbhomeredntagedryraeightt i cal
Addi tives (Gower Publishing Limted), and The Handbook

Phas j [ h i.G: .

Aror RRATREGANE Fedt. oIS At B AR sequrgments o
Blasgegiummiaicinanap i celtvre- caﬁX%Qﬁ'FBEl%'VﬁPM@d dfalyzable components
necasearnydor conényousgeowttl. U Brotgzdok dBB5.AXE): prEd-64t hods

known to those skilled in the art. Sone of the nethods
E wnongédysed En the art are described in Rem ngton's

RAIRPECE Ji" PRATAYS) ences (Mack Publishing Conpany). In
dhe gargracrroceduses nsasipisynthesisel theeenarbunds af Eeimula bare described in
tdagtivrilSeemhesIDsagRd Y iMisitaedY iAsheaEXdraples], t abl et

| ozenge or a capsule, conprising @_safte and ef fecti ve
amount of a conpound Of thg ent i and a carrier.
The carrier may dJae in|{t he of a iFUF“F’Brflller
Sui t abl e dil uen 1 N in gen i ncl ude

| act ose, sucrose, , manpitol, sorbitol, starch
(e.g. corn star ’ arch, and pre-gel atinized
starch), cellul 6se anH itstderivatives (e.qg.

m crocrystalline cellulose), calciumsulfate, and

di basi c cal ci um phosphate. A lilquid dosage formw ||

@ﬁr‘%@gﬁédt)(h&%@dnf?&fangﬁ ug%ngrléﬂ? PEMSIS 2l de%gddggéro?lgy lenr\?'éh%umerals I 1t
PR e B ORaRde i ppimaT Bl Aptneg 284 15 o and e subsets
g Wb@rﬁ%@ulaglaneesr@eﬁseﬁrldsy a@?bﬂmseflaswlén g. with an
added flavouring, suspending, or colouring agent).

Sur‘id%eop PORRRA b4, ‘Whlbﬁ‘ a'r«f‘ cBll?‘lSouﬁHs”éfof:orﬁuﬂﬁalplvsﬁmter A R1 represents

rnace garrier
b?lgpéi% HOChT P PRSI PRBE RS BaS G ORI EePrBents methy.
g@wba:afqm@dsfrpmcwmunﬁgr@ésﬁqmwgt bawherein Rerepresgris halo, CF; or
OdFs, a@eldiig o Sakené d, bys tezatiore ofllli with st applopribtectiaksgenating agent

émh §§J§ haﬁeuccﬁ@{ﬁg@gﬂg&@o ubﬁlb%dczadstfﬂuﬂalagj dﬂngr bPomine in a
ik " mw@ﬁﬁ’av?@ae‘?@%m@eﬁ ! sent

solid a)g [ erides of capric acgd, ©
Gel uci rle(t nj iff 8|(tmra)o9en R

donor

Scheme 1
Compounds of Formula Il may be prepared from compounds of Formula Ill, wherein R’
represents fluoro, chloro, CF;or OCF; and PG is a sterically hindered hydroxy protecting
group, for example TBDMS or TBDPS, according to Scheme 2, by aminolysis, with
concurrent deprotection of the protecting group PG, for example in the presence of
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or a hard capsule shell e.g gelatin. Were the
conposition is in the formof a soft shell capsule

we2@7/18h@at i n, any pharmaceutical carrier routP@EER2007/055188

used for preparing dispersions or suspensions nmay be
consi dered, for exanple aqueous guns or oils, and may

qu%d“dgoiﬂ?{oﬂa?dsditg?l?htzﬁfeg &égslig% eaéﬁhglfgateé\ntﬁ@{pgkatéﬁyf& example
PEREE 10 oot 7 ufeBRtRolyaan SUrthes oY of MeDK

(e.g. gorn R to starch, and pre-gel a & .
starch) , R, sodi um al gi nat e, R
aci d, 3gaca . 9 gunNHp@wi done, ang

and ifls deri atives (e.g. mcrocrystalli
Thecorad” soti dgdpsage f orm may furthechog@rl

excipient in the formof a disintegrant. Suitable
di sintegrants include crospbe¢hetom@, sodi um starch

Torpelifds of Woﬂ‘gﬁllarll'le}n%eoe_r Péii'arléd: udil :ja Siﬁdkis@r@%él%upling reaction
ﬁgtyégﬁié?ﬁ\g?%ds & P8R8, YRS ?{; 995 iS58 UM, and boronic

| corrgrl Se an excrpie
PEB r sampaunds 6ft Bermwla YorwhessinsR| represents tfwarg, cchierpd CFa or OCFs,

eegndiag torSsherae 3t dheadhmpoundssefeormula, [Vandy baheatedhfer example at a
'(t)e?nr;e‘rﬂéthréeﬁ%tﬂbgﬂ Eﬁﬁ rarg% 18{5"?:6 g\fitﬂi’\gm %ﬁ ?g@gﬁh&@ siel(\:lﬁﬁtoéiﬁﬁsas toluene,
BiraBRCBRE fich MBSt 45 PreSSTCe @ B3R SUBES Spdium carbonte or
Polassitma ¢arbonate, pangk arsscitanle ealladiumceatalysbl lo erer aspect, vibe palladium
taalye0t Bid(wigréhathosptiife PalRitrni@scRIdrideal | y accept abl e

carrier and/ or excipient. Prgpatatjons for oral
adm ni stration may be syl tffated to give
h

controlded/ ext ended rel eg&e of,t he active gomet .O .
Abbrevifati gns | nedescri BPng the inventi on, Al R
el ement sSeresdent | fi ed paledmooeRlistnce Wi e

ablee of t E ) evia|ios a
idse\élﬂﬁ hergi n at®8®in accor ¢geICE G t ?%@G mn
common usage of such abbrev'§att1i on§ and synbol s by

those skilled in the cheni cB"4PE8. The fol I owi ng _
gompevinds efdrasmalacVusay be ereparedasarcomppands eftfipgmula Vi, wherein PG

RC ¢ Aefinétd PsroRormARP IR XdddBidigy tddehdme 418H thatrhélassfal) with a mild
mﬂwr%n?e%éﬁe%lﬁy%ﬂ%gb@wt?’rpg isHi't‘Qb‘wg&\yé.n‘figuch as dimethylformamide in the
presence of a suitable base such as sodium or potassium carbonate. In one aspect, the
trifluoromethanesulfonylating agent is N-phenyi-trifluoromethanesulfonimide.

Perioic|

(o) trifluoromethyl- O CE
OH sulfonating agent‘ fﬁc\soz/ 3
[ ‘ base v
Vi O
O ~
HC o “PG H,C 0 PG
Scheme 4

Compounds of Formula VI may be prepared from compounds of Formula VI, wherein PG
is as defined for Formula lil, and PG, is a different hydroxy protecting group from PG by a
selective deprotection reaction of VIl to remove PG,, according to Scheme 5. For
example, when PG, is benzyl, deprotection may be carried out using hydrogenation in the
presence of a suitable catalyst, for example palladium on charcoal, in a suitable solvent
such as ethyl acetate.
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n-BuLi n-butyllithiumt-BuOwe tert-butyl-nethyl-ether
cat. ref. catalogue reference CDCl 3 deuterated

wa bdoansfoas m CD30D deut er at ed nmet hanol cone. PCT/EP2007/055188

concentrated cpmcounts per mnute (unit of
radi activity) DCM di chl oromet hane DI BAH di i sobut yl
al um ni um hydri de DVF N. N-di net hyl f or mam dgy DMSO
di met hyl sul fpxi de DVBO- de geudiveuadsiectigh met Myl swaf oxi de
QRPmass spectronetry B O}e | h
n Bl oody

era AB Sgrum obt ai ned Fro
type AR, roxyet hyl ) H,C”™ ~O “PG

pi per azi‘ne- 1- et hanesul fonic acid HPLC Hi gh Performance
Li qui d Chr omat ography HT Hy@aheaet fHi ne HT suppl enent

@er%éod‘ﬂ&lsrbfmmam/lﬂﬁ rk% HMdthBfﬁ”cgin%uncfsC%ﬁ%Fu@ Vlll wherein

ref. 4l
B8 dsiipd %{)a*:nm%%“ﬂ' o 8 FoRRLE b P bi0 of Formu
Yibavith a peitabledprotasting grauaml @lackedingrietSeaamie G inor example, when the
proteatigf gyousaPaursoTBDMS, sheélicompband @F [RurinGia VIII may be treated with
TBDMSCI in the presence of a base, e.g. imidazole, in a suitable solvent such as DMF.
o) O
OPG protection OPG,

1 .

hour (s) hu

3

| on VM | o_ Vi

HC™ 0 H,C” O PG
Scheme 6

Compounds of Formula VIII may be prepared from the compound of Formuia IX,
according to Scheme 7. Compound IX may be treated with formaldehyde in the presence
of a suitable base, such as aqueous sodium hydroxide, then the resulting intermediate
product subjected to a protection reaction to introduce PG,;. For example, when PG; is
benzyl, the intermediate product may be treated with benzyl chioride or benzyl bromide in
the presence of a suitable catalyst, such as tetra-N-butylammonium bromide.

o) o)
OH 1) HCHO, base OPG,
| I IX 2) protection | l OH VIl
H.C o) H,C o)
Scheme 7

The compound of Formula IX may be prepared from the compound of Formula X
according to Scheme 8 by reaction of IX with zinc in the presence of conc. HCl in a
suitable solvent, such as water, at elevated temperature, for example between 50°C and

90°C.

0 0
OH Zn
' l HCI L OH
0 X I l IX
HC™ O
Cl
Scheme 8

The compound of Formula X may be prepared from by reacting the compound of Formula
Xl with a chlorinating agent such as thionyl chloride (SOCI,) or phosphoryl chloride
(POCI3) according to Scheme 9.
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MBS N- bronosucci ni m de NCS N-chl orosucci ni m de NVP
N- et hyl - pyrrol i di none NVR Nucl ear Magnecti c Resonance

wa@pactissngcopy Pa Pascal (S| unit of pressure: piT/EPl0g7/655188

2) PRBCs parasitized red blood cells pH -Log 10 of the
hydr ogen ion concentration RBCs red bl ood cells TBDVS
tert-butyl di netgyl silyl TBDPS 0

H .
TMHD 2, 2, 6, 6- met hyl - hept -3,5-clio
yl - heptape- 3, 5-cl i

Roswel | Par k riallnstitute medi unt THF
tetrahydrofdra®v/v volune rati o w w wei
e.g. percengi@ge by weight * (for detail g about this

medi um see Divo, A A, et al., Nutritional

requi renents of Pl asnodi um PENEMDErumin culture. I.

Bre dermirs lagids uggpForedliladiVamag alid grepangab ifrent sompcwsisaofy Formula XIH,

%vﬁ?reﬁpf‘?t @F&gﬁtggfu%}’&é leogc%, i@oFQtoPﬁ)ng,’e%cé:??an tr%(;%éhgmee@' by treatment
okl Wity 8)SiMAblE: hse P s, B B Bsrnreaot TpaSdpyiborate in a
sltable sndvent aueheag THEN aSeelwrer -80°4anthd 84 efollpwesk by geiddhydrolysis,
fon ekdraplExati@NesCi. | Throughout the specification,

general E bae e desi gnated by Ronan - abs |
L, 1, etc t unds of B I a £ R
g Vet Stheetp gt gppaunce of ol e

FormA'ae are expressed b)hcig Ryddialsogous Pashion.

Conpounds of kgrnula la, which are coffounds of V

Formula | wherein Rl repre.iée%irr]\ts |l o, CF3 or OCF3; R4
represents halo; R2 repres gme OH and R3

Feppedndst of rharmyla, XI may be prepared by Ullman coupling between the 4-

bromophenol compound of Formula XilI which is commercially available, and iodophenyl!
compounds of Formula XIV which are also commercially available, wherein R represents
fluoro, chloro, CF;or OCF3, according to Scheme 11. Compound XllI may be reacted with
XIV in the presence of a copper(l) salt such as copper(l) chioride and a base, such as
caesium carbonate and an additive such as 2,2,6,6-tetramethyl-heptane-3,5-dione
(TMHD) in a suitable solvent such as N-methyl-pyrrolidinone (NMP), at elevated
temperature, such as between 80°C and 110°C, for example according to the procedure
described in Ley V. S. and Thomas A. W., (2003) Angew. Chem. Int. Ed. 42, 5400-5449.

OH copper(l) salt 0o
' additive .
/O/ @Fﬂ base /©/ @R
Br + Br

Xl XIv

Scheme 11

Compounds of Formula Ib, which are compounds of Formula | wherein R' represents
fluoro, chloro, CF3or OCF3; R* represents halo; R? represents methyl; and R® represents -
CH,OH, may be prepared from compounds of Formula XV, wherein R’ represents fluoro,
chioro, CF3 or OCF3, according to Scheme 12 by reaction of XV with an appropriate
halogenating agent such as a halosuccinimide (NBS, NCS), trichloroisocyanuric acid
(TCCA) or bromine in a suitable solvent such as a mixture of dichloromethane and
methanol.
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may be prepared from conpounds of Formula I, wherein
R1 represents halo, CF3 or OCF3, according to Schene 1

whyoorassoss on of Il with an appropriate hal ogenedT/EB2007/055188

agent such as a hal osucci ni mi de (NBS, NCS),
trichloroisocyanuric acid (TCCA) or brom ne | n a

sui t abl eosol 9 a m xture of dichl
he powids, of Forgul a I I
mpou of -Fermuba ||| Rwbehejr

and net hgnol

, chloro, CFRBoror OCF3’ an 3
aty 'mdered hydr oxy protecti ﬁ'@ gr Oy,
exanpl e HBDVS "or TBI¥S, according to SchemeH2, b)? b
am nolysis, with concurrent Sgeé;ﬁé)ti@ctl on of the

g’.fzom HAy ngg%ﬁ% X% STRY QBI R/rgﬁaglfro&, Qﬁ@%gﬁg%rmula XVI, wherein

&' emat@éntseﬂM‘D achler, GRororeR&Mp| @schedingeéh Schelwe Hhdy treatment of
E6RP6uUnd RVawiduaduRidLs afPhoredin, a SuitddleasSoNENOsueH adefBidnol or methanol,

%ﬁl’?ﬁﬁ?wﬁ%@%@%@iér glfesglﬁc% F%Htlgnél’g in f%rege®5%%&gwave radiation. In

OFRSRREs ther reaghen, isacarie \R,Htei”e? ﬁtqﬁbr‘?a&t%{satoeé?‘fart% tgrpperature for a
periodi bhbétiveen dhdarigo8roni lo amother @spemd timed seaofior-er cantied dut at elevated

WeiRpérafurdth 4 nnﬁ@ﬁmtos/eﬁl 8197 fr a PBHES &30CFd Mhufdst3,
accordi ng to Sch erga 3. The conpounds of Formula LY

be heat ed, (a at ,a tenperature bethe
and 1000 \V i §pprmpr(b@te sol ve

pot asSi udh cafthonat e,and a suitable pal | adifum
catalyst. In one aspect, the palladiumcatalyst is

Bi s(tri phenyl phosphi ne) pal | a#fi&®g 1$) chl ori de. Schene 3
Compounds ob fFoFoulauXd iy meyprepanedeysinged Suauki carspaoaplig reaction

(P)fet\n’/:éérnrmbac Wupou%‘@'b? 'Ferrﬁ’@a')éllﬁsan@eédraﬁg afcﬁf cézrﬁﬁéﬂﬂdé of Formula V,
EtETE S TReP et IRe QT iy E¢ PO Garccriding 14 Stadne 14. The
sompewrdsseichorawlad | Mrealt et laﬁaﬁ@dnfqreexamnlﬁ@t priemeatwture fbetween 50°C

Sndt1abt @, Wigs ¥ is e appfopsiatdl SUNEPE siEH &S flubNeC 81haABIADRMF or a mixture

tﬁbrﬁ@éwqﬁgﬁ%tsen§$gf J Bésfe % %%F&ﬁ&e&lﬂ%&{n%f%&?fsdt% ﬁg g%onate and

XV

orret anesu

l?s pila wmmnatatyﬁt may be Opf e(EPRT: f FSm BRI Satalyst s
(Bﬁs(ﬁmhmmlmde’blhune)plakdmm I|l§ls:B|onde

; o G

O\ /CF3 H
( l S0, palladium catalyst
HO ~Ho
0] CH3 XVII base
Scheme 14

Compounds of Formula XVII may be prepared from compounds of Formula XVIII,
according to Scheme 15 by treatment of XVII with a mild trifluoromethanesulfonylating
agent in a suitable solvent such as dimethylformamide in the presence of a suitable base
such as sodium or potassium carbonate. In one aspect, the trifluoromethanesulfonylating
agent is N-phenyl-trifluoromethanesulfonimide.
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is as defined for Formula Ill1, and PG is a different
hydr oxy protecting group from PG by a sel ective

walegrasseaet i on reaction of VII to renove Pd, aceoOr/@prrg7/055188

to Schene 5. For exanple, when PGL is benzyl,
deprotection may be carried out using hydrogenation in
the presence of a suitable catalyst, for exa

pal | adi um o che coal , in w@fwnett e sol vent I?) as _CF,
et hyl acet@t &yScheme 5 ConpienaéiRg asentFor mul a nmaysoge
prepajed flr omliconpounds of ?ggggul a Vi ko in PGL

f6H; Fopppl a VI, by a reacttron @o CH,
protect the hydroxy group For aVill with a
sui table protecting group eMEcot di ng to Schene 6.

Foe cesampnd of fprmuia Hg/llbmyem pregagdotipm RS icompeoMs of Formula XIX
btwraingeoBokerdé 18wyeheiow! df XVTRwithezind inahe @revehbe of conc. HCl in a

Q@B'E@Cé YJhtt ch RIsSeae)s Gt QEv%ﬁﬁ?é@peﬁgtuge éb%a@@gngemg n 50°C and

& "solvent suc

Ia VIII may be prepared fromthe conpound of
Formula I X, gccording to Schene 7. Conpound |
treated wit RHl dehyde in €he presence of
suitabl e bae, [[such as aqueoufSsadi um hydro id then
the r i PHedi at e product subpect
protection reacti onXo introduce PGL. For exa?rpl eCH XVHI
when PGl is benzyl, the int hgﬁw%"%te product may be
treated with benzyl chl ori benz¥l brom de in the
hhe sempsune fd Fermiie XBnpsynke ﬁ%ryp%\d of Formula X,
pceopding do fSaheich¢7. co@qnnpqsld\doﬁ(l)Fmayuba tbéam:k:wrttilfngnaldwehyde in the

SrelERR & abéﬁltéﬂ%‘abé’ Bueh a ]%ql\i\éch@ s6Hidm t'e}lalrjéilfe presence
of cone. Iy a sultable solvent, ter, at
el evat ed ten'pe at upe, for exanple betvveen 50 and
900C. Schene conmpound4eHo, bedemul a X ma

pr epar edyd r om bylir eact i ng—ttre-Tonpound Ia
with a cth I Nn&'i ngx agent such as thi oWg éh

(SOCl 2) or phosphoryl chloride (POCI3) accordi ng t o XIX
Schene 9. Schenme 9 The bororfiabemeids of Fornmula V may

Eempbamy SHF6MAR (QNRsH dfe @bmP&UMd! 6 Pdrmula | wherein R' represents
halo, CF3; or OCF3; R* represents halo, R? represents -HC=N-OR® and R® represents
methyl; and R® represents H or Cyalkyl; may be prepared from compounds of Formula
XX, wherein R' represents halo, CF; or OCF5; and R* represents halo; according to
Scheme 18 by reaction of XX with NH,OR®.HCI,. wherein R°® represents H or Calky!; in
the presence of a suitable base, such as pyridine, in a suitable solvent such as EtOH at
elevated temperature, for example between 50°C and reflux.

o] O ©
1
1 5 R \©R
R* NH,OR’ HCI |
H,C I c

l base

stereochemistry
of double bond not known

Scheme 18
Compounds of Formula XX may be prepared from compounds of Formula la by an
oxidation reaction according to Scheme 13, by treatment of la with a suitable oxidising
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wherein Rl represents fluoro, chloro, CF3 or OCF3,
according to Schene 10, by treatnent of XIl with a

wa@ niovakdoas base such as n-BuLi in the presence BET/EP2007/055188

tri-isopropyl borate in a suitable solvent such as THF,
at between -600C and -78C, followed by acid

%Gﬁtoéb(éﬁr gsaélfe?ﬁﬂ Qriéﬁdzfsr;gidmoggﬁpﬁgnigstthgf pfeBERRY ;?f)Q base such as
SRSOTRERCR LaMal e srt s Rt ey BERvisgFart ow

conmer cpal | yaydi 1"apl™®y _and i odophenyl comgoungs © ©
Forg ch & ARso conmmer ci al | g avali | al
wher eifn Rt r &pr esent fl_u_aj"_gf;tlo_'ttLLoro, 3 CRR

o] q| todgechenme 11. Conpound X1 may

witR” XIY in"the gresence of a copper (HCsalf spch asxxa
copper (1) chloride and a base, such as caesi uno

carbonate and an additive sgém_g&sw

2,2,6,6-tetranet hyl - hept ane-3,5-dione_ (TMHD) in a |
S@anegynds o IFeEmpladdc whigh a3 rompeHngs, o SPimetia drihraiREy | represents
daloe IOFy at € FyeRbrepatsents, haly(f rapresettamesthyBRCrepnesents -HC=N-OR;
Jailaéxlf‘rz}g refp%s_eﬁfsﬁnpérs/cea@ﬂ@r; thag bgoprbbﬁe@rfzb@@% ounds of Formula XX

SCI. ; . .

SR R Jebrgrit neo. BFs BOBOFIIRER Yaeféiinis et At to Scheme
@0 moreastien IOer"‘éﬂhNHlORerés@’ﬁ?%e“f ROdeeresemp di @ Crsalkyl; in the
PFEencOF 2 sithblechases eotls asabynidinR2 i emuitsielatsolvent kyth as EtOH at

Naf2d 18 PPERARBIOr exdrBEbbiweBY 5D BRERALLI from
conpounds of Forgul 3 _XV, wherein Rl represents fluo

reRicti 0 Wit appPodtt HR@ hal
such Ja : hal"osucci ni m'mg%rﬁlcs'}’, |
trichloreisocyanuric acid ( ) or brom (

sui abl{)}e sGfventxguch as a nixture of ichﬁoroﬂg’[ hatve
and et hanol . Scheme 12 Conpounds of F94Nrrul a XV nmay be
prepared from conpounds of Fornul a RYI ster%bﬁélﬁi.tﬂ R1
represents fluoro, chloro, CF3 or OCF3sf 8GOSl ARG khévn

Schene 13 by treatnent of cgﬁpwggoxv W t h aqueous

ammoni a in _a suitabl e sol vent "Such as et hanol or
ompoypds of Formula XXI may be prepared from compounds of Formula Ib by an

oxidation reaction according to Scheme 21, by treatment of la with a suitable oxidising
agent such as sulfur trioxide-pyridine complex in the presence of a base such as
triethylamine, in a suitable solvent, for example a mixture of DMSO and DCM.

0
G
oxidation

Scheme 21

Compounds of Formula le, which are compounds of Formula | wherein R’ represents
fluoro, chloro, CF3; or OCF5;; R* represents halo; R? represents -(CH),OH, wherein n
represents 3; and R® represents methyl; and R® represents H or Cisalkyl; may be
prepared from compounds of Formula XXII, wherein R’ represents fluoro, chloro, CF; or
OCF;; and R* represents halo; according to Scheme 22 by hydrogenation of XXl in the
presence of a suitable catalyst, for example palladium on charcoal, in a suitable solvent,
such as EtOAc.
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suitably with heating under pressure, optionally in

the presence of mcrowave radiation. In one aspect,

et i on i s carried out in a steel react oOPCBHEP2007/055188
el evated tenperature for a period of between 1h and
8h. In another aspect the reaction is carried out at
el evated tenperature in a nicrowave oven, §.d. S
utes. Scheme 13 Cgnpolinds

g Par oty a SuZuk

For my| a , and boronic acid conpoumgds o~ For nul .V,
WhEr el repregents fluoro, chloro, CF3 dr 3,
accor 0o Schene 14. The compounds of Formulg IV

may be heat ¢d, for exanple at a tenperature betwsen
500C and 100€, with V in an appropriate solvent such
as toluene, ethanol, DMF orsghdmepaire thereof, in the

S ,
TR0A Sl RTHED L85r b BRSNS & Formuia X, wherein
Fat gPiEsents| uospeChs FEQCFS e 19Rressaisufd'eatBd Yt repsesents alkyl, for
Bixsrhplei pbibgly letyd op Hentblityh | dcaohiding( {ol $cHeinte 28eby Sedutior of XXIll with
HBEH'TP%\U&Htf%b%f sd’f%lrn‘?%bé\? I%I.k/'ﬁHPm}fh S;féomg‘?@&r%rﬁpﬂ@iﬁbtween 20°C and
? ? m“sf re%]ctigg&rngyﬁfqdﬁ\c/%arﬁﬁir(@gecgg cc;mnp%uiﬁgs gfc Po%%la )%Xﬁ)%nd le, which
dpinel tegubereepriatenOriryrfication hgfosg eatversipratosgmpabnds of Formula le.
sol vent such as digethyl formam de in the gres

se 8
sui t abl e hase h gl um or pot asgi unj/carpongt e.,\E?\r}R1
| n ORt K et uor oomARanes yhe g~ agen
is Nphgnylf-trifluoromet hanesutfortrnid . Sdhene 15 The
co F~Formula XVIII may be prepgfedNTrom theyy,

O~ (O
conpaund rof Bor nul 291 X according to Schefle 16 b
reaction of XM 11 with zinc in the presence of Jjconey le
HCl in a suitaplevsolvent, such as water, at elGwvated
tenperature, for?exanple between 500C and 900C. XVI 1|
Schene 16 The conpound of F8chamea23 X may be prepared

fdoRiPaLR&s %‘PTZ)‘PMUQ Rf(llgﬁ{a@uﬂ)@ prepdt&f WofH REmbBUmEN8MEormula XX as
t]dégne%o gggvuer,] acéél?éinréa (o} ghetrrrn-:('e 82t4eg’3)/ Vz\f mttig orregc?t!og\egfy S& tlnyn reaction with
(carbalkoxymethylene)-triphenylphosphorane  PhsP=CHCO,R", wherein R" represents
alkyl, for example methyl, ethyl or tert-butyl, in a suitable solvent such as DCM.

Scheme 24
Compounds Formula | wherein R' represents fluoro, chloro, CF3 or OCF3; R* represents
halo: R? represents -(CH;),OH, wherein n represents 2 or 4; and R® represents methyl;
and R’ represents H or Cy.salkyl, may be prepared using an analogous procedure to that
described in Schemes 22-24 for Formula le, that is, by means of a Wittig reaction of
compounds XX, followed by reduction of the thus-formed alkene, for example by
hydrogenation.
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presence Scheme 17 Conpounds of Formula Ic, which are

conpounds of Fornmula | wherein Rl represents halo, CF3
wWOR00DTED#8 R4 represents halo, R2 represents - HENMEPRET/055188

and R3 represents nethyl; and R5 represents H or

Cl 3al kyl; may be prepared from conpounds of Fornul a

?M}\%rseéfn g%uf Ed r%gf gﬁtgrnlgﬁve(?% bgFe&eSﬁrggfo %n c%ﬂ?)oawds Pf Formula

reac

esent
b@f spwqeﬁnts hﬁf?ercg:BrPrF@ Fepﬁ%%’éf’i‘ﬂst°l-$‘8}e"@ 25 by reductive
wén}dg, ofl)O(IVIaed pubsxent cytlisatisn bt thblirteteesiigte enatninegpromoted by, for

g?wg ef IT‘?’M%Hﬁ@éG@ICé 9L¥ 80kabie '€ al§§t s%(cﬁ]ds%talladlum on activated
e el mnagar ﬁw%@erﬂ% 55f SURP RN BAEIOH

of Fornmul a atl n reactl on acqor di

Schene rea Rof 'e(% ‘ff{’ﬁ"’%g sui t R’
ox//di Siag it such PESRinde- p

cEnpl e e presence of a base such

trieth neOH n axxuitabl e sol vent R or le a |

m xture f DVSO and DCM Schene 19 Conpounds of
Fornula 1d, which are conps¢he®ed@d Fornula | wherein

@dmp@mdesemrarrh@é OXXIOFthagr béPFrepartd fraRprdsduadda)f OFormula XXV,
%r@ﬁ%@%@%%n@gw lGF3%1)‘ 6@%&%? %ﬂta%yl'a% l'\%ﬂ?br? ac@d?&%n&?o Scheme

[ epresent

%%nﬁemﬁegnerx&mame t)'@@ Yed Wit et iiable B2 Has SucthAs §itheqnyBuLi or LDA,
@FéBnmrtur@@FF&-ananiDoﬁeqmﬂeseltyt is the brgseaaec ol MiNadjisbpropylamine and a

%@S@lt@@ﬂ Ryt 5@&%5! lﬁﬁiuﬁﬁfch@ﬁdev‘ﬂof %mtﬂﬂ@ht wntH"@r%é‘yléhng agent,

nce
Seean el N i Reeidopb ar sl petaBeTedkiRe tefoaiye: such as
cfﬁtQagsE&?@iaeﬁU't%bleﬁ@W%fdSP@'hﬁ%FHFure for exanple

bet ween 500C and reflux. Scheme 20 Conpounds of

For mul a . exr epared from conpounds o

b by an ' ct LQhtige cor di
! a suitable oxid C S

as s TTr trioxi de pyridi ne conplexpin t pr esence of

a bage duchraas trigthylamne, in a suitabl & so nt,

for 8x&mple a m xtxg(tr;/e of DVMSO and DM O—N oh XXIV

Scheme 26

Compounds of Formula II may be obtained from compounds of Formula XXV, without
isolation and purification of intermediate compounds of Formula XXIV.

Compounds of Formula XXV may be prepared by means of a coupling reaction between a
compound of Formula XXV!| and Formula V, wherein R’ represents halo, CF3 or OCFs,
according to Scheme 27. Compounds XXVI and V may be reacted together in the
presence of a suitable catalyst such as palladium on activated charcoal or
bis(triphenylphosphine)palladium(if)chloride in the presence of a suitable base such as
sodium hydrogencarbonate or sodium carbonate, in a suitable solvent such as EtOH or a
mixture of EtOH and toluene, at elevated temperature, such as 70°C to 90°C.

0
O G
N - =

O—N catalyst /
XXVI base O—N OH XXV

Scheme 27
23




10

16

20

25

30

Schenme 2 1 Conpounds of Fornula le, which are
conpounds of Fornula |I wherein Rl represents fl uoro,

w@bdoonsgo4$CF3 or OCF3; R4 represents hal o; R2 reQr/EB®nt/essiss

-(CH2) nCH, wherein n represents 3; and R3 represents
met hyl ; and R5 represents H or G -3al kyl; may be
Phee pampduhd ah Eormudeu Xdd/| omafdremprepaxed by amepdinatidRl reaction of a

écﬁﬁﬁrogﬁogﬁfo%&lg_r)@(g{:lﬁ%ﬂcefd?n g FScHmd3E 3Coﬁ‘tBQurRﬂXXVII may be treated

W@g %@&1 ”Bfn PR P{ iann‘gtﬁg'% ?aéé'é%e%’cﬁf a% slypr tgilygoacstate, in a
suitebleyesivent sucheasaRpMe upgern Qi@\rat@ﬁ temperairieo fr expmple 30°C to 60°C or

Slterihaiveg vatl ig@ing maridehonde ntOAdtabRheIRNR Budboagaaied h Bk presence

G018 T B PR BSPRRADS GhlBiY  ccame

?%EQ&ents hal o; and Rg represents al kyl, for exanple

nmethyl, ethyl or tert-butyl, according to\Sc tne 23,
byreactionﬁr 1l with BHBAPNin a suitabl® sol vent
such as THF coghki ng, for exanple “bet 2 and

-200C. Thi sC?e“Actl on may produce a mi xt ur 8
conpounds of For¥Nlla XXI| and le, which do notXX¥equire
separation or purificationdzpbgeesconversion to

FoL [ o
é&qﬁuwml m pr@pargi Elg‘ﬂf ?@%%gﬁ &3 c%?BQ#@%(\?I which is
W'ﬁﬁﬂcﬁ")‘(ﬁv@?b@eﬁf’%@r‘%%§é SRR 8r &Q’Rj’oluﬂd gQWéI,l@agzpeoty'eated with
a sWifdhle rpdueiagtaigent, fdfr eXamble soeaot borohydride, in a suitable solvent such as
£ bal koxynet hyl ene) -t ri phenyl phosphor ane
Ph3P=CHCO2RY, wherein Rg represents alkyl, for exanple
nmet hyl, eth r tert-butyl, in a sui t abl ol vent

such as DCM 24 Comp&HHE" For pul a I%n R1

represents fg 9ro @hl oro, CF3 or OCF3; R4-mnepref¥hts

hal o; R2 represepg, - (CH2) nOH, wherein n repr fts 2

or 4; and R3 represents mt&% and R5 represents H or

G -3al kyl, may be prepared S¢5¢Mg§ 28n anal ogous

Iib diClpel I:Haeiily apparent thetbose bidiied in tBe laetnthst R&h&dcdnaounds of Formula |

59{/ Hb" E?a%d Gé“ﬁ’g} mbfﬁod?anﬂE ththd%e%pﬁ'\bﬂ aBS\f]éEQS)F ?%ré?ér nce to the

Wgn uction o

nla giScsirn B Al ) P HOUIRD GBI 5oV o methods
amﬁdamlua ta thop@ypreyjously mepdried| iy Fpat@rpaﬁp@ucampo MNo. WO 91/13873 A1.
conpounds of Fornul a

Those skilled in the art will appreciate that in the preparation of the compound of Formula
| or a pharmaceutically acceptable derivative thereof, it may be necessary and/or
desirable to protect one or more sensitive groups in the molecule or the appropriate
intermediate to prevent undesirable side reactions. Suitable protecting groups for use
according to the present invention are well known to those skilled in the art and may be
used in a conventional manner. See, for example, “Protective groups in organic
synthesis” by T.W. Greene and P.G.M. Wuts (John Wiley & sons 1991) or “Protecting
Groups” by P.J. Kocienski (Georg Thieme Verlag 1994). Examples of suitable amino
protecting groups include acyl type protecting groups (e.g. formyl, trifluoroacetyl, acetyl),
aromatic urethane type protecting groups (e.g. benzyloxycarbonyl (Cbz) and substituted
Cbz), aliphatic urethane protecting groups (e.g. 9-fluorenylmethoxycarbony! (Fmoc), t-
butyloxycarbonyl (Boc), isopropyloxycarbonyl, cyclohexyloxycarbonyl) and alkyl or aralkyl
type protecting groups (e.g. benzyl, trityl, chlorotrityl). Examples of suitable oxygen
protecting groups may include for example alky silyl groups, such as trimethyisilyl or fert-
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XXI'V, wherein Rl represents halo, CF3 or OCF3,
according to Schene 25 by reductive opening of XXIV

wapah7asdegequent cyclisation of the internedi at BCERRPZOOTIESS188

pronoted by, for exanple i) hydrogen in the presence
of a suitable catalyst such as palladiumon activated
SutAaineByIAh; GIKyPethees s@h & tetahpdrEprhyTRy t&e-bpfye RRATedters such as
%écggﬂecorrpounds of Formula XXV, wherein Rl represents
CF3 or OCF3, by an acylation reaction according
to Schenme 26. Conpounds XXV may be treated with a
Exarmplelse base such as either n-BuLi or LDA or a
m xture of n-BuLi and LDA optionally in the presence

f N,N-diisopropylam and a.suitable |lithiumsalt .
B bt SRR R 08 sl Sxplralite 7 ntended to imit
the sgepe at ﬁhﬁgn\@gmgm, bug (ﬁiheratg provide guidance to the skilled artisan to prepare
dhdrasd they chnparindy) camsdstiongcad methods claled afventidd. While particular

L5d ﬁgn&%% AbdHi®dn a?éjﬁ&mged oy %ﬁéﬁ arfl %Qﬁmll aBE%CIate that various

Sul able sol ven such I on

ehAnge® AR modit 'P%‘n‘%ﬁlcé” |bP “PPéiﬁ ‘tﬂ'@%ﬁi’%‘?aﬁ%’w ff% meCWﬁlq(ngpe of the
mﬁmﬁonnula XXV, wi thout isolation and purification of
i nt ermedi ate conpounds of Fornula XXIV. Conpounds of

be prepared by nmeans of a coupling
redgﬁLoJﬁﬁééﬁﬁgla conpound of Formula XXVI and
Forrmula V, wherein Rl represents halo, CF3 or OCF3,
nteroradiiatg 1t (BidScdemies MedictaChamsy AX00 01543876y be
reacted together in the presend® of a suitable
catal yst such as palladiumon ggtiv d charcoal or
bi s(tri phenyl phosphi ne) pal | adi )Chloride in the
presence of a suitable base pch s sodi um
hydr ogencar bonate or so@Gllumear bonate, in a suitable
sol vent such as EtOH or a w xt PeThe conpound of
f@m@b@eW5 %mmb%m4%@y an iodination reaction
oL mu I di C :

B BT A B g i rs g RS (EOR R B PmE  The yellow
mide NEs shfred aém%@n@etaéwﬁ fgis2 hsTheprgsipiiatewas filtered, then washed

\Mtrn hexaneoawk vaduam driedatcs afférdbl. @8 godfuvikattitls wompaand@bla pale yellow
der elevated tenperature, for exanple 300C to 600C

%N%S&%I%@%&%%ﬁ%@ﬁ&ﬁﬂﬂ%ﬁF*hé‘b‘%ﬁ?ésf' 8656, 2H)

Intermediate 2 (Bioorganic & Medicinal Chemistry 9, 2001, 563-573)
0

OH

o)
5-hydroxy-2-methyl-4H-pyran-4-one
To a suspension of Intermediate 1 (1.07 g) in water (30 mL) at 50°C was added zinc dust
(PANREAC, 871 mg). The mixture was heated at 70°C for 1 h. Then HCI conc. (5 mL)
was added dropwise and the mixture heated at 70-80°C for 5 h. The excess zinc was
removed by hot filtration and the pale yellow filtrate poured onto a mixture ice/water. The
water layer was extracted with dichloromethane (3x30mL) and the combined organic
extracts dried over Na,SO,. Elimination of the solvent in vacuo gave 0.53 g of the title
compound as a pale yellow solid.
'H-NMR(8, ppm, CDCl,): 7.76(s, 1H); 6.24(s,1H); 2.28(s, 3H)
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of a strong organic acid such as trifluoroacetic acid
at el evated tenperature, for exanple 60-700C

wo odi7nagoson XXVI 1 XXVI Scheme 28 Conpound XXVIPCTER2008055188

prepared by reduction of conpound XXVIII, which is
commercially avail able, according to Schene 29.
Conmpound XXVIII may be treated with a suitable

b |
@Mw Hiddiste 34600 Jngj%ﬁﬁéggﬁﬂg?a_l@ﬂ sH{obs %@Pb‘@é 548; uS@ 426,418 B1)
Schene 29 It mnll be readply apparemt” t§ those skllled
in the art that further cpnpounds o mula | may be
prepared using mnet hods Nhese outl i ned
above, or by reference fjo the experinental procedures
detailed in the Exanpl Br | de@Hherein, or by using
nmet hods anal agous to thos®e previously reported in PCT

FH ﬁ@m ' 965-‘51'\9 I- . Irﬁ 34Aphranldlgre skilled

N prepar ati on of

t he conpound of Forrrul a I or a phar maceutical ly
Adtepredsee relndi hafiomfiask hascasiuipped withya mechaniass stirrsy and a dropping

fARAEI0 NN AEEDH S mLP wak Rldaed t® R MskTBiicivedieisintdrirdiate 2 (57.15 g)
Q&R&R’ﬁsé P& gﬁl%h%%}u?e Wa t&%le%pﬂrgrpfc'eatgaqh (Q%;ﬁw%' @RS and 37%

even

%L@Pé%{qfwt@'d@M}’péo"Ft&” &EQRE\% ot oL Was ﬁ‘ed‘iﬁ dopiise (over 30 min)
ami/thetsobutionraowed to &timaimodno terhparetusk far [18ch. iTinetrhietuae was cooled at
@v@daﬁ@yetﬁﬁmb%%mmoﬁuﬁpm&m(é PNDRICHBBE - m was f#@bed, followed by
SHTPhEL (SLERIEHLSE B Th8 e oy e 3t o 2 . ther
eftoledmioptoant temtperatigpand plrred gverpight: eﬁ exiraciest gf'tfrmlcénlmomethane
(\ZQSGJ(H@LJ.Q%)coanirwméxtmtst wadreavahied witp rsafuested agueous NaCl (1

Rﬁ) Adcdr %v‘r@gg@%g{d pﬁlté?é@‘és Ebﬁ&ngéé’%cﬁs t¢9 ive 117 g of a pale
¥@|Bg sml gt @@Iqqu é\faal}ﬂt:ﬁrett%c? év_lt% %6@5@% g then filtered.
Hhisl pewbdtret waserepSatey wnalﬂomeiQAom@(aha(@Opmbi t@oaffqn@ 84.15 g of the
ftfeidppolifd ds avHite Wl AN rBRfiRg ¥ddar vBGI. ( Froc) ,
LRI DRRRTARES e ): 7.38(m, BH): 6.25(s,1H); 5.43(t, 1H): 5.00(s, 2H): 4.25(d, 2H);
2.25(s, 3H)

Intermediate 4

~

/ N\
2-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl}-6-methyl-3-[(phenylmethyl)oxy]-4H-
pyran-4-one
In a 2L reactor was introduced Intermediate 3 (66.65 g) and dry N,N-dimethyiformamide
(500 mL). The mixture was stirred under nitrogen atmosphere to obtain a solution, then
imidazole (55.28 g) and tert-butyldimethyisilyl chloride (48.94 g) were added, followed by
addition of dry N,N-dimethylformamide (50 mL). After stirring for 3 h, ethyl acetate (900
mL) and 1N NH,CI (700 mL) were added. The two layers were partitioned and the organic
layer washed with 1N NH,CI (2x900 mL) and brine (900 mL), dried over Na,SO,, filtered
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(Boc), isopropyl oxycarbonyl, cycl ohexyl oxycarbonyl)
and al kyl or aral kyl type protecting groups (e.g.
wheovzybgo4g rityl, chlorotrityl). Exanples of sup¢EBEP®07/055188

oxygen protecting groups nmay include for exanple alky

silyl groups, such as trinmethylsilyl or

tn%réo?\gé%t a%(ﬂaot l§/|'1§§§ é(*der @gé}qm % B"%Sl gé;é‘éh% g?the tltle compound as a
ﬂ#PWC”Exanples The follomnng exanples |IIustrate

THAYMR(B, gupi, CDCITh &s35(re x 8| 6220(an B); b1 6(s NRId)) diedb(s,02H); 2.26(s, 3H);

dgf&tmqhgogggggiof the invention, but rather to

provi de’ gui dance to the skilled artisan to prepare and

use the conmpounds, conpositions, and nethods of the

Inteymediaéqd Wil e particul ar enbodi ments of the

i nvention are described, 4he skilled artisan wl|

appreci ate that various anggﬁland nodi fi cations can

be made w t hout departimg & he spirit and scope of

the invention. Experi tall| sect] on Intfernediate 1
1, 563-573)
-4/-/-p n- -one To Kojic

(Bi oorganic & Medi ci
2- (chl oronet hyl ) -5-hvdro
acid (FLUKA, 1 g) was added thionyl chI ori de (ALDRI CH,
202 1-dithethylEthe1) iahs By Iy X Intetia 5 3-Bl droke6-ndéthyl OBRpbyran-4-one
tenperature for 2 h. The precipitate was fil tered
t hen washed wi th hexane and vacuumdried to affor
10 Tp solytigi o 'Iﬁ‘@f"t“ﬁf"laée L &b bLIAYINRINY a58iate (ROP B ‘%13( fi2 atmosphere
wids- addedpallpgiom DMBCWWOPn adtivaddddharded (FBUKHA( 20 8)mg). The mixture

WasoffdPogehblled 4 P8 (S10°43) ?'@%SFS | Bheurd. TR @9Bl3NvEs $emoved by
AR SR RS Aot 1637 o o

QoAtPekRgdi ate 1 (1.07 g) in water (30 nL) at 500C was
15 'HAIMR( ippm, QDCI,)( CABBEADH); B723(SMH); 4TIeEs N2 Bra2(sVest); 0.91 (s, 9H);
dﬁgggeg t 700C for 1 h . Then HC cone. (5 nm.) was
a d opwi se and the m xture heated at 70-800C for 5
h. The excess zinc was renoved by hot filtration and
loteempdiate el | ow filtrate poured onto a nixture
ice/water. The water |ayer was dxtracted with
di chl or onet hane (3x30niL) and ’/légn‘bl ned organic
extracts dried over Na28@4 E & ion of the solvent
in vacuo gave 0.53 g of ¢ thIe

0
\Si/%

/\

20  2-({[(1,1-dimethylethyl}(dimethyl)silylloxy}methyl)-6-methyl-4-ox0-4H-pyran-3-vl
trifluoromethanesulfonate

In

In a 500 mL round bottom flask was introduced Intermediate 5 (16.72 g) in dry N,N-
dimethylformamide (170 mL) and the solution stirred under N, atmosphere for 10 min.
25  Then N-phenyltrifluoromethanesulfonimide (FLUKA, 23.85 g) and powdered potassium
carbonate (ALDRICH, 10.68 g) were added in portionwise. After stirring for 1.5 h,
potassium carbonate was removed by filtration and washed with tert-butyl-methyl-ether
(300 mL). The filtrate was diluted with 100 mL of tert-butyl-methyl-ether and washed with
1N NH,CI (2x400mL). The aqueous layer was extracted with tert-butyl-methyl-ether (200
30 mL). The combined organic extracts were washed with Na,CO; (3x400 mlL) and brine
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conmpound as a pale yellow solid. 1H MVR(d, ppm CDCl 3)
7.76(s, 1H); 6.24(s,1H); 2.28(s, 3H Internediate 3

W('Qaioomsgami c & Medicinal Chemistry 9, 2001, 56BcBHFEB00155188

6, 426, 418 B1)
2- (hvdroxynet hyl ) - 6- net hyl - 3-[ ( phenyl net hyl ) oxyl -4/ -/ -

(@mgfm 4dt‘?ébeo‘/ér:|\}lg§’0ﬂ ﬁ@é?ggi lahg ?Pﬁﬁég@{afgggh gb%\%to@ﬁe 24.7 g of the title
?anam%é arge 8ot ek

was added to the flask
THoNMBR(® Proy QD@'@r ﬁBaGSaﬂ ) 2.6063#(s1 BHY R 3869, t3HIrhPS 5. Frined. 13 (s, BH)
reddi sh m xture was cooled in an ice bath (approx 30
@& e 4% aqueous formal dehyde sol ution (ALDRI CH,
was added dropwi se (oger 3Q min) and the
solution allowed toQstir @

gom atur|e for 18 h.
The m xture was c00 ed a ( and
t et ra- N- but yl ammopiUs 3 (A ) was

added, fol |l owed bi

‘ zyI br om (ALDRI 59.2 nl).
The sol ution was Reat & at 0Q( , then cool ed
to room tenper at ur eOand St i rr /%Lr ni ght, and

extracted with dichloromet hat (3x500 nm.). The

agl n&% 0 o,! dur%é 3 ﬂ th-%— ghv)/le't_ (GAL urat ed

Na2SO4,
H_tII (BPIDE L.n’; AFOIeE B3 'u Al-HAPNE 0 Fve 117 g of a
incd el y@hridotmtmm flakk Wéreplaneli Idtewasdlauem (irie8 gpland tity toluene (90 mL)

& R’Q fes(fiRg ReKaoe v&a%sc% enaltd€ By THubbifk eé’fgoﬂ_hhl%u h it for 15 min.
Bs{tiien IPP%%@ nepaaog nflepitads .@Egﬁﬁcﬁﬁpa Wi W and the

Bixture wasdepxyiiepaied agatiedy dubblingrargepHiNeRgh it fcp'p'iﬂ min. Then a solution
ONRerm&diate 19. (386"@ |r54ﬂ)/ ett@an%B(Z@OlH)) waﬁs atdetl. Fidd)ly, sodium carbonate
QQQlf%(i) w%'_gdddeé %&%% hz?r(dszl SI I %t RHosE 1 ”ﬁg%raérg |4 8tmosphere
e Tiyl.s; e SHarY PO [S39RRralire verwghtawe@ 2 hisEed ﬁx%cwentrated to
drgpessoundsa vacumim olloe edidenpredud dvast disSolyebincterighutdmethylether (700
I‘ALyarﬂ\a Mmew.tm Ni %m&mzsé@od I%Qg H;b)(sodr hﬁ ahabﬁﬁ@(mm) dried over
®8$5 %ﬁlﬁr‘é”?aﬁ@ rﬁ%g oq r SOZLHI&H we}ucrh was filtred through a pad
efegeliten kg |r%ﬁq¥@9mﬂltg'pnwasmn@¢nt@ée logdrymesg)toadfoed adlgedoily residue
Whith exae dubifiedatiglicoiumn ahirordatpgfdphly dhrsitich\gef elutimgrivte nfiktlres of ethyl
ﬂfatefﬁgiﬁe (Blgoel) 'i‘@ngfo tl'?ért%ﬂe gzggﬁhn@%];éﬂ&ﬁaﬁgggs Blpkown solid.
2 )

£ GRGIEF {2 A28 SRy 4390

%WQ@@(&T@)" &RE0(Brathel. Q@(@OGH)_) dri ed over Na2SO4,

filteredand concentrated to dryness under vacuumto

Gktfhelle 98 g of the title conpound as a

2-({[(1,1-dimethylethyl)(dimethyl)silyljoxy}methyl)-6-methyl-3-(4-{[3-
(trifluoromethylphenylloxy}phenyl)-4H-pyran-4-one
In a 25 mL 2-neck round bottom flask were placed Intermediate 6 (500 mg) and dry

toluene (4 mL) and the resulting solution was deoxygenated by bubbling argon through it
28
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pale yellow oil. 1H NMR(d, ppm CDCI3): 7.35(m 5H);
6. 20(s, 1H); 5.16(s, 2H); 4.39(s, 2H); 2.26(s, 3H);

wO287(138040®H) ; 0.04 (s, 6H) Internediate 5 PCT/EP2007/055188

2-({f(1, 1-di nethyl et hyl) (di met hyl ) sil vnoxy}methyl)-3-h
vdr oxy- 6- met hyl -4/ -/-pyran-4-one To a sol ution of

foPt&" ARl alig( tﬁpr{eaﬁpﬁéspﬁ}nezf%us&bml ||| )aRBide %l(/lﬁi\?\//@:l-m_dﬁs mg) and a
S0 i g ¢y om oy, Shan 1 FRL RS A fad e resuiting

mytimg\@sade@dyoﬁnaledsag@'rws bagbling, ggbarf@) 1§ gnin, Shﬁo@pélum carbonate
(508 nep tvadsysddedasfteredravisombyitdsi Hdatiag abB0@Ndnddrarga ataitisphere the

f G 95 Y05 Steh Eﬁhl(' é! I'tlé’r@?it\ﬁa h 8iudke/fhethano! and
‘6’%‘2{;’? e‘&{ ?? ryn%sszg'?»g3I % - Prgy qé(wéas olveg |g§g@ butgl_onethyl ether and
Washid (v»st,h HNAOH!. (2R), Q-{SQ @H)Na@d’d edrwddqval Mg80,, filtered and concentrated
18-drrfekd. 'ﬂhedéai@rhbb/olgér@éﬂide( \QhéTB&méH)b%ﬂ dotumn chromatography on silica gel

?‘?ﬁa%? | Bifdies, A Aot e Lo uBBI Y Bigler s g sompound were

qqt%i@%d %38 cpinebaiiced Internediate 5 (16.72 g) in dry

‘N, INBIIROE tmyn, F QD Og)i7chs ( r(117B mge and H);h&R33-3129(h pBHE t1.24-2A0(m, 1H);
ar2 51Pl ef Sk, ” H) 0%Hd(s, 9H); 0.04(s, 6H
%henﬁﬁztrl orret sul osnf3 ? sFLUKA 2(§ 85) 9)

and poyvdered pot assi um carbonate (ALDRICH, 10.68 g)

Wtermedimtedai n portionwi se. After stirring for 1.5 h,

pot assi um car bonat e _was remayed trat| n and
washed with tert-bugyl - -eth FThe
filtrate was dil uted

tert-butyl - nethyl and vvashed th

(2x400mL) . The ag : Iayéb was extracted W|th
tert-butyl - The conbi ned organic
extracts vvere vvash vvlth NaZCCB (3x400 ni) and

f

d as a pal e orange soI id. 1H— Nl\/R(d ppm
MECHOD:A 6. 29(s, 1H); 4.6624(s, 2H); 2.34(s, 3H); 0.92

'l(os B |on%f]rr$te(rﬁec1|§(5|)7a Qgel ngfﬁ é\hgncﬁg\‘iso mL) waqhaddeéi 30% aqueous

éf hvn nsi | er
he suspension obtained was p aced into a steel reactor and heated

at 140 °C under 20 bars (300 psi) pressure for 8.5 h, then allowed to cool to room
temperature overnight. The precipitate was filtered and washed with H,O (700 mL) and
ethyl acetate (20 mL), and dried under vacuum to afford 5.39 g of the title compound as a
grey powder after drying under vacuum. 'H-NMR(, ppm, DMSO-ds): 10.84(bd, 1H);
7.39(d, 2R); 7.21(d, 2H), 7.12(d, 2H); 7.02(d, 2H); 5.98(s, 1H); 5.49(bd, 1H); 4.22(s, 2H);
2.24(s, 3H).

METHOD B

A solution of Intermediate 23 (0.365g) in dry THF (10ml) was cooled to -75°C under Argon
atmosphere. A solution of n-BulLi (1.4 mi, 1.78M in hexanes) was added and the mixture
was stirred under Ar for 40 minutes, then 0.16 ml of N-methoxy-N-methyl-acetamide were
added. The mixture was stirred at -75°C for 3h. HPLC analysis showed there was
remaining starting material. Additional amounts of n-BuLi (1.4 ml, 1.78M in hexanes) and
N-methoxy-N-methyl-acetamide (0.050 ml) were added consecutively and the mixture
allowed to stir under Ar atmosphere at -75°C for 1h. 2N HCI (5 ml) was added and the
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[(trifluoronethyl)oxylphenyl)oxy)phenvn-4H pyran-4-one
In a 1L round bottomflask were placed Internediate 6

W@ 200743894g)) and dry toluene (90 m _) and the recsm/EP200T055188

sol ution was deoxygenated by bubbling argon through it
for 15 mn.

mRixguré %tu@é@ﬁb’ﬂo@ﬁu‘lﬁﬁnbbfbﬂ)r@%ﬁ A tHem(WdtecBD ol %d(tésm@tso ml) were

i YD THOVE RS PDE TPRTaSGENE FPHor 7S et Tielar 50 ), 10%

NaHOOi; §B0 ahl) lankeprred {58t )19t 49 .died)oven Mh“zso@t thenotoncentrated to

deascloaittd 0 AP rb.dRngs bl RoHPLHESHUSET, LEuPR 0 mi) ano
amidated @hgenalg0régs phe udded Hémenhixmm wasvatirext for Bt adom temperature,
fifkry Eﬁ@%@é% %l't%@ C}SVO‘?’@HSQ yb?'?:rﬂjdel Fn%[ﬁiigl @@pe obtained in this way,

Concentrate
yhigki wete weesl far &@cnevbsiew wﬂh@tﬁtfurmﬂrpunfmahgm eThesprueetpooduct obtained

ﬂ-ﬁe?&?@e&%@g (W'3t85) WS'\QQ'O'I\E%XQOOE@H_)@O 'ﬂ?lpaﬁéoﬂ) A alladium on

bri ne dried over | tered

and
%'M%tsﬁtqhatceal ﬁ58 raa)rw«'maﬁdqsia?néo éfaﬂ a@'%w Wﬁ?dﬂ'XWéEs thus obtained was
ﬁydrégeeadtetdhbpalfoz @apéﬁbsé’ure(‘(ﬂmyﬁl%geﬂ'ﬁG\dﬂ&iﬁh&ltFPdQG) (50 mg) was added

4 t/#‘t rfﬁ@ %%iwaﬁ?g Eﬁézltngﬂ’r th]els.@ nes%gfoﬁﬁﬁor SI) éh ?ntraﬁlo% of catalyst

arid evatooatioapbiy thensalvdnt da dyglesel gﬂven@3mg bf rrudeup@sluctf which was
/ - 509 . t Lt : ;
BT MRS DR PR B eyl ) B Uik §cvemont nn
tpprﬁidgg:)(gr:;; h. 7Tt8 pebdugtHyvas Tiltg@gcjandzwﬁshezi with Et@A(: rand dried under
mb Ozﬁi(éof thENitle éor?l%tﬁ’r wei obtained(ay a white sdia89( s,
%M&?@m&m 5% fRE Qﬂ@x%ﬁww Felaig 2 7.02(d
ZHy ﬂ.9@(s31H 5.49 ) 422(s 2H) 2.24(s, 3
(trifluoromethyl)phenyl | oxy>phenyl)-4H pyran-4-one In
| 2- k d bott fl ask I d
@ﬁiépﬁeﬁ neck roun ottom fl ask were pl ace

iate 6 (500 ng) and dry toluene (4 nL) and the
Tceauhrbdur@ o‘sbitertnedmtms (08a8g)gmadreydimys bithidorh i angpride d01572g) in dry

R e (bhoutlel argon, atmosphere, was. Afdsd rrgistileddisggropylamine
(@:ﬁ%ﬂlhgr)d H]edma(tuygl qsvpiedriOOV 51Chthe ptaiitraofen-BoLi 201, MigFMiim hexanes)
Qéé’a@&e@%ﬁkon@ﬁse’%ﬁd thE hfix %% Q[r:r%dm@%rr é?’ﬁb‘rh Einﬂ% h re at -75°C for 1

m xt ure was deoxy enate agal n argo

hagirHhan Nrfﬁ@WO&bBFrruWUa?%rﬁ&ee(O@%s!'hvg'a)s d gerwise and the mixture
Airfledr at3- 7|5°G501m4HU12NSHbEQ10 lﬁtﬂ) lasB4RedUaniL thea@RUre stirred at room

BrpeeRus, ', 08e ek ThHCTaraR OHaRME T ) Were G and the

pxnce partiiidest. (Thedryares kyerTas wasﬂ@ai wnmdud«cwas?s ml), 10% NaHCO;

RG4S bl (R Mo lnepr i ihtd b guaporatec

tartiynesa de afferdt ®62g of a pale brown oil as a crude product which was used for the

next step without further purification.

The crude product (0.62g) was dissolved in EtOH (25 mi} and 10% palladium on activated
charcoal (60 mg) was added under nitrogen atmosphere onto the solution. The mixture
thus obtained was hydrogenated for 8h (2 bar H, pressure) in a Parr apparatus. Additional
10% palladium on activated charcoal (60 mg) was added and the mixture hydrogenated
under the same conditions for 14h.

The mixture was filtered through a Nylon 0.45 ym membrane and washed with 2:1
CHzClglMeOH (3x5ml). Elimination of the solvents to dryness gave 0.61g of crude product
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to dryness. The caranel oily residue was purified by
col umm chromat ography on silica gel eluting with

wooorassess et hyl acet at e/ hexane (0-70% . 460 ngrOf/EP1ve7/055188

title conpound were obtained as a caranel oil.
1H NVR(d, ppm CDCI3): 7.46(m 1H); 7.36(m 1H);
\Zhé#W%f@%‘S%lVgCH)n E?Oﬂélf_fg nﬂ-’)ofl'mth%@olutlgn Q@sdadd%@)‘ﬁml of hexane, then

leow,g@ §o a|I|zﬁtqg,rr[g%ra tgwge@g;re trgen pla'c_gd in the fs 3ge owrnlght The solid
&ytéuhuﬁmwna«*ebxdﬁ) whshet Wiyt 3:3- Heékarﬁe(/é’th?l(ddetafté uwito:A@(_t%Mth) and dried
0X en non 0 a

Gl P Y \Y#@Qﬁ&ﬂ?meé]ﬂ%;g%é 18ehlkhol (60

MRS, Rt doMS 0946 @etisiled, AihohBe(d( ZUD TR, a+rh)e7 12(d, 2H); 7.02(d,
IS POBE, AR, EMAGbaeH)WA22(s| 288 @ 2408, GH) St eel reactor

and heated at 140 OC under 20 bars (300 psi) pressure

f&i_ %5 h, then allowed to cool to roomtenperature

Me&H t. The precipitate was filtered and washed

Asolutie Of (rtemedigte 23d16g) inadrg tetrahyd@uran XZmArvwhsdedodadl to -78°C

GHYSE fary G blt!hﬁﬁstpﬂel%f frogelufor39f &-BLi (b asinl,t2. sMcmrrmnss)aﬁas added

ﬂs%g%ﬁég\qﬁ %B—z @iggwr&g @&%rgé?%“#%qp&@” inutes at -78°C,
t pef N- memw- meihy! agzetgﬂ wgg@gdeqlpqyd the z;géltyg stired. After
ddidrox 80 236 she B‘rri)tureZtuﬁw@@sntoSé-I)hch\/ﬁéﬂ-ﬁa tBe Aesaiontwarmedfup to -50°C
Sveh eh MBI helintfle %Eg&om@m%ré/m? a*Frr(elr%att)onwa&uﬁ@wagqvarmed to -

¥ ooy HEITaR ] 938 o EE PR TRt slfref i g Mo peutratised (o

anpsoxst Pl r 28) writher 0% NRbICOs0amd raxiraeted t Wit tdBuQMerthise times. The
dntiddipagahlc By Wwebs ahstiaddwitnerite, aftiddbverl BBhydrodsUNg, SO, filtered

%htc\%gtgﬁrgd %Egﬁrrié%{}g%g"rhéEesﬁh%*@a?%@hﬂéd gY %HR) ography on silica
\ing Wfth Hexang 1:9é0 go %hﬁo to pHordn %ryg a(ggé) of the starting
INtemmediietey - N2det hymd acet2dmgde (87050 wf ) vie{3e(hadmdeymethyl)-4-[4-({4-
[@tﬂmﬁsmbthv%»ﬂ;ﬂﬁdyl} )p'ﬁbK ]J5-%oﬁléidMP21debaﬁbhé asIpsiRly o
2
AR ous By, L e *“2?@,3“5’ LRAG BB AR 2 47200

@Wﬂeﬁsﬁﬁtgl")@%@hﬁ’ "ﬁn%l §sg¥tve (50 M) were added and

the m xture partitioned. The organic | ayer was washed
Wlé &o&@étearbdé@eéﬁnbed @@%@g lés%Q/emn) Eﬁﬂ-qitﬁ itn ?n@%% palladium
on gctlva edwaharc I?‘PB was ad%oé ontto ?he SO ut| ok IIh"é1 rﬁlxture thus obtained

was hydrogenated for 6h (2 bar H, pressure) in a Parr apparatus. Additional 10%
palladium on activated charcoal (15 mg) was added and the mixture hydrogenated under
the same conditions for 16h.

The mixture was filtered through a nylon 0.45 pum filter. Elimination of the solvents to
dryness gave 0.1 g of crude product which was triturated with EtOAc (1 ml). The solid
obtained was filtered off and dried under vacuum to give 0.061 g of the title compound as
a yellowish solid (Intermediate 8a).

'H-NMR(5, ppm, DMSO-dg): 10.97(bd, 1H); 7.39(d, 2H); 7.21(d, 2H); 7.12(d, 2H); 7.02(d,
2H); 5.98(s, 1H); 5.49(bd, 1H); 4.22(s, 2H); 2.24(s, 3H).

Intermediate 8b
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dryness to afford 0.425g of an orange oil. It was
di ssolved in t-BuOve (20 nl) and activated charcoal

w@ 0003g)sowems added. The mi xture was stirred forrP@hEPR1007/055188

roomtenperature, filtered and evaporated to dryness.
0.38g of crude material were obtained in this way,
whi ch were used for the next W th further

purification. The crudg hbt ai descri bed
above (0.38g) was dissglved | OH ( and 10%
pal | adi um on acti vat ed c (50 ng)ywas added onto

the solution. The m
hydrogenated for 6
Addi tional Pd(C) (50 nyg
h dr ogenat ed 6under the S

ure ofMydr ogen).
was added and ghe m xture
”ﬁ condltlons for 18h.

T(DaCHOMIeBS)f eﬂneﬁileﬁé’ 5@ 655 (mg)dle d(CIB muhwh avlésd % aqueous
shssak\(66 Ly ﬂeq,%%pér%ldﬂ abté‘iﬂgd Mok PIREJ trffo 8's¥sel Addcio? %nd heated at
ﬁc{o .[(2 R%t e er %\Aggeg}ln Veté g!ag%rt I\?vv\g Saijlln\aggﬁ? ];]crol E%AEOO éemperature
Querright h@rorwmmﬂ!veru was gereved Hender vaeuuep #pd dhel resting aqueous
itiohfegzadried Whaffad 8a6img ofLitbMVR( &dlidpPhis sBMS(DadGS\)ashed with ethyl
g%? @E‘l:ﬁl lfﬁt%reé gﬁg quﬁ_éhaeé vég%.g?g %I%_DVG‘I ;t%fgtﬁe ﬁ)@)cbmpound as
“dS . METHOD C To a m xture of Internediate 23
@'GNW)PmdDMﬂQfder)om@gY(bﬁhﬂHDh Z:ﬁiB(d)rﬂd{)e 7(4B(h 7)) 7.38-7.30(m, 2H);
yo! t f 1
agﬁgdgﬁyegrusﬁ ?ﬁ—gd@g?(lésmgggpam ne ( %g?ﬂmgﬁ??he
m xture cooled to - A sol ution

Bt TRt Sy rg) Coard: SRS g S8 R noﬁgs C Xure

was stirred under argon atnosphere at -75C for 1 hour,
then N-net hoxy- N net hyl acet am@e (0.225m ) was added
dropwi se and the mixture stirrjgd at, :750C for 4h. 2N
HCl (10 m) was added and t stirred at room

tenperature for 0.5h, then ,\II—QI (75 m) and t-BuOwe
(75 nl) were added an#iQ.he KHiti oned. The
organi c | ayer was washed V\AthQN (2x75 M), 10%

Na -7 8-R(hydr thl )l oH Bl danafngndrine (75 m). It was

grg! % B/ &Egﬁ%@ o gree%doae@ GEORY Bt 8 I IFRH (00 mL)
3k EhOWALO LBkl m mw raewds sqaolednilicaisigtert aathhe@nd 37% aqueous
formalferyde i (AhDRICH, 2.8 udle wasoddasd dropwidg,) Afters34lh s obore demperature
Adnidrb B % ZRu8blis AthalRMyRAIAITRIEM O AR WRtRfIed dropwise and the
solution allowed to stir for 18 h. The mixture was acidified by adding concentrated HCI,
and the solvent eliminated to dryness under vacuum to give a crude product which was
treated with chilled water to afford a solid precipitated which was filtered and vacuum
dried. 3.056 g of the tite compound were obtained as a white solid. The filtrate was
concentrated under vacuum and a second crop of solid separated. An additional 1.154 g
of the title compound were obtained.

'H-NMR(3, ppm, CD,0D): 6.46(s, 1H); 4.61(s, 2H); 4.43(s, 2H)
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charcoal (60 ng) was added under nitrogen atnosphere
onto the solution. The m xture thus obtai ned was

whyarogserat ed for 8h (2 bar H2 pressure) in a RaI/EP2007/055188

apparatus. Additional 10% pal | adium on acti vated
charcoal (60 ng) was added and the m xture

hydr ogenat ed under the sane confitions for 14h. The
m xture was filtered through a Iorbnﬁ 45 mm nmenbr ane
and washed with 2:1 CH2Cl 2/ Me ). Elimnation
of the solvents to dryness gaye 061 g of crude
product whi ch were di ssdfliQed 5 (5 mM). To this
solution was added 1m of hexan®&, then allowed to
B4hysroay-6H Agdraxymietioy)-2-ergtieyi-atipyeart-4enepl aced in the

15 1098 peNS rpggm?]rmm%tesgl 6%6‘% iR W % hL) B€56%¢ REE added zinc

LB, 58 T ocR o A St s KB e e
alofpBfedfoas m Thiei exsesoring wa§ FEMRFE DY ppinfiltr@igpOhamsigh: celite and the

ﬂlfbr%él(@d/asﬁd'd) with cRifdddwatér) To the 2§(8ous2ddlution- wad( sidedHbolid NaCl until

%b pa%:tged %IJ__%%@ Wrsnglﬁ L\jvt Igglﬁgro F% ?nfdrégi(@}de?g%cuum to obtain
%1@@

Yeitiffe gPPPPWI% ahydr of uran (2n) was cool ed to
I BIMR (B, RGO Brasem Hehet. 28(s st 6i66(, Bl); A-2B(d,i2H); 2.26(s, 3H)
(0.44m, 2.5Min hexanes) was added dropwi se and the
m’txtur ey stirred under argon atnosphere for 30
e 780c, then N et hoxy- I\I-Eyl acet ani de

(0.056n ) was added and the m xturg gred. After
approx 30 mn the mxture turned it Fthi ck gel and
the reaction warned up to -5Coe:/§r 2h' to allow the

m xture to becone nore fluid The eaction m xture was
warnmed to - 50C and 6N HCI was added. The

m xture was stirred for 2h,
approx. pH 7-8) with HOY% NaNCO3-aqd extracted with
t-BuOVe three times. The conbPned organic |ayers were

Bafieskywietityl \ba-meehyl-aHok€-d Hpesin-3 i ierdmetban&8difonate

4 Ets%Tu%g? %ngt%%% ‘ié‘ Péi’) Mggﬁrdrgw &&m«etﬁgﬁrﬁ@ﬁ' o?a“@ mL) under N,
AP RSNl 21654 079 pg@s BSotabonale af KEPRIGHs i EogBg) and N-
piienytrifluoramethaneslitiorémited (FUIUKA 4 @ndg) 2 Aftgr 66THY fof 0.5 h at room
t%n{p%regtb})édﬁwwl*@(tm(/bé 'a]{’ddédl'ah{i;‘the mixture extracted with eth I acetate The

| n

bighhCidyaPLATRIIKEd QX HRAGHL 85D BRGMON ai bR A Redvbr Ma.s0,
fyltegeq @nd qqncentr (ndvaczxg) I' he rg8idHe W) puryfleg5())d chgqq)atography (96%
SHAA{/MeCHito aBord868 ma2éf)the Btlet&driysound e ;a ihifdofadid. 3H) .

"H-NMR(8, ppm, CDCly): 6.57(s, 1H); 4.51(d, 2H): 2.83(t, 1H); 2.42(s, 3H)

0
(@] F
\@LXF
0" °F

o)

6-(hydroxymethyl)-2-methyi-3-[4-({4-[(trifluoromethyl)oxylphenylloxy)phenyl]-4H-pyran-4-

one

In a 2-necked round bottom flask were placed intermediate 11 (160 mg), dry toluene (1.7

mL) and dry ethanol (0.5 mL). The resulting solution was deoxygenated by bubbling N,.
33
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The product above described (0.1 14g) was dissolved in
EtOH (20 mM) and 10% pal | adi um on acti vated char coal

w@ 2@ 7msgo4svas added onto the sol ution. The m xtPCEPEPINT055188

obt ai ned was hydrogenated for 6h (2 bar H2 pressure)
in a Parr apparatus. Additional 10% pal | adi um on

?é%ﬁalkhéﬁhﬁ%r@lmb@&ﬁhe ééédﬂWommm FW¢hg)) IeligWest BY & solution of

Iﬂfédr%\g&gf%a &%ﬁ%@ éﬁ HS’hr na gr}g tbl?dqg éigrrn éa§$0r]atu‘ 35 mg) were
addedi Ra mmursmqsrf@%w%mdgurtd@r 0 pifaesphges anchheated af 80°C for 4 h.
THeughixtyre aehiscéonsbintedtedvis dtyness) ridt BH,Ql drid &hece(atd werg added and

stiteq St '1@ ﬁ%{ﬂ{/@és”eﬂ\ @uefdylstl \}(—ﬁ'?\iv? eex@%‘é’te&“vhﬁ\deﬂ'\wj%etate and the
%F’éncquﬁr}a (§| Pﬁf?q $it \gug) bring; W @velbé/}gaso‘t filtered and

dONBENttEE) undm Vazgyd, Thedcrude. odust wad) purlfied i(ydgolarl ;chromatography
°/J@§/ﬂmeﬁ\|dhol/d7c;r@&6ﬁheth%h&) to O 202 rhilbf the tfl8 cbepoddd as orange oil.

I
@ﬁmﬁ CSFﬁg h2s PR 2 Dol 40k Rt 1Ok P00 1)
4??1F|92N )2?415' il—l) pyridi none To a sol ution of

I nt ermedi at e 7b (455 ng) in ethanol (13 nL) was added
IRYrRAIMeOY3pamoni a (60 nlL). The suspension obtai ned

was placed into a steel reactor _and peated at 140 OC.

After 8.5 h of heating, Che re gwed to

cool to room tenperaturelpver gni c

sol vent was renoved undef “waeclUthodnd t he~g@sSul ti ng

aqueous solution freeze- d to affor% 316 ng of a

brown solid. Thid d ashed wi th gyl acetate

(12 m), filtered and dr|Qsd under vacud:mto gi ve 161

Bfox{met 126méeR

I%%ﬂn%\e a ;?ﬁe %r y./a g g aQ' L7§ E? % for Intermediate
'@396(3’5'”9H) Infemnadiate 1H) 114. 2%, 209 ; 3 24(tlueney) (24 mL),
Bls(ltrmhﬁm%iplads@)h&eﬁphuad}um(lmﬁmdeS(MDRHSH 282(1119)3& cat98; Intermediate
)i H/(5 mL) and sodlu r onate 3. 38 mixture was heated at

3& ? 26 g%geé%%pp%m)ﬁ EZ&#QJ ngglwas szﬂegl with ethyl
goptatskand ylegﬁolvelmep(wat@ggﬂpﬁ_l;ruda abradiuct (vas) dissdlved iteEtOAC, washed
WIhK NHL,E| WRIS 1&qu2®| ((O)C NaMTE®S sdraty) aﬁﬂdNaéP/qﬁquaﬁws (MgSO.) and
c{&?{:ém ageféqﬁg(??r \’/%Ic%%unﬁca??mbg é’é@ﬁ?l?gﬁreq ag&ié]?'/g gtgé\c-hexane 0-

1090 Hgafe Ry st TaqioRIOEE3 00 91 8 tigcormRRYDH AlenshKils an dRaure sample
whieh was further re-purified by column chromatography to afford an additional 510mg of

the title compound as a yellow solid.
'H-NMR(5, ppm, CDCly): 7.49-7.33(m, 3H); 7.23(m, 3H); 7.05(d, 2H); 6.53(s, 1H); 4.51(s,

2H); 2.25(s, 3H).
O
O F
Q F
0] F

N
H

6-(hydroxymethyl}-2-methyl-3-[4-({4-[{trifluoromethyloxylphenylloxy)phenyil-4(1H)-
pyridinone

o

Iintermediate 13a

HO
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solution allowed to stir for 18 h. The m xture was

acidified by addi ng concentrated HCl, and the sol vent
webooTitssated to dryness under vacuumto give a BCT/EP2007/055188

product which was treated with chilled water to afford

a solid precipitated which was filtered and vacuum

Nrsu@&ns%noo%&% mg df Ntefrhddidte CIRANA URSLhAYRT] €2 PhLt) 3l ¥ Mtraguced into a

6 ﬁw gel ‘Ig' m-cg ﬁ%t ér“h' ) goyg%ugg&cgﬂ&g@égg rT*ALﬁ%ﬂ[i was added and
tggd]ewltmghpuspegg@n dwe@fedt ﬁtewq € dog gp‘ﬁalgH@st}d@r microwave radiation.
Opsracaudig, thetchde( prodpgtiwas@iBEa) wittb watet and Tigreddurdér ¢scuum. The

jg;g i S A S ROIE N B 97,y o th s compoynd g an off-white

a suspension of Internediate 9 (6.56 g) in water

"HRNMR(rippratDME0Cl WY . 0tetb d H)i hid9(dugH); UPMREA@ 1.1e&.¢H); 7.02(d
6l0s, eAN&.51(bd, UH4. Hf&lbdmplﬁ\fz f’s,BM) the mixture was

heated at 70-800C f or e excess zinc was

renoved by _hot filtration through celite and the

Infermediataldbwashed with chilled water. To the agueous

sol uti on was added solid Q separ at ed.

This solid was which was|filte bf f 4| i ed under

1H);

rrredl ate 11

B, de

4 -pyridinone
2158 él?'é 0( Jﬂ_meélilt%’r

X v rgg,}jm methanol 1.5mL) as added commercial
N3hequedus anoan@TE. hang swith efirring.dEhd Féadien whb2rungat. 140 °C for 30

RS Gider rnhler%wfaoé ch;(ltgtlljcfh Q]pdn?ééﬂn@@nﬁ@réh% %rod]c&:'t W24 Wiluted with

W8 S Afer Dottt B SSHL 6k Saalbd i Sikonigogo sve 104 mo
qumgtltleocosrwqqad]qsgn@ﬁbmhl eSOhd}rl ed over My2s4, filtered
"SANMERS) e nT, DMBO1ds )V 2€.08(bs TTH); 7B rduﬂ'l)v\ﬂng(lﬂ,“’lHﬁ I728R(ky 2H); 7.21(d,

AR R *‘*W%? RIS, o

CDCl 3) : 6.57(3, 1H); 4.51(d, 2H); 2 83(t, 1H): 2.42(s,

Iptérmiediate fddi ate 12a
iﬁ = \4®|\fl uor onet hyl )
U 4_

6- (hvdr oxynet hyl ) - 2-
oxyi phenyl ) oxy) phenv

Cl
5-Chloro-6-methyl-4-oxo-3-[4-({4-[(trifluoromethyl)oxy]phenyl}oxy)phenyl]-1,4-dihydro-2-
pyridinecarbaldehyde
To a solution of Example 1 (0.506 g) in dichloromethane (56 mL) was added DMSO (3.49
mL) and triethylamine (1.26 mL) dropwise. This mixture was cooled to 0 °C to which was
added sulphur trioxide-pyridine complex in small portions (0.947 g). The reaction
temperature was allowed to warm to room temperature and the mixture stirred for 21
hours. The mixture was diluted with dichioromethane and washed with water (3 x 40 mL).
The organic phase was dried over anhydrous Na,SO,4 and concentrated under vacuum to
give brown oil which was purified by column chromatography on silica gel by using
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one In a 2-necked round bottom fl ask were pl aced
Internmediate 11 (160 ngy), dry toluene (1.7 nlL) and dry

webdvansdo4€ 0. 5 nlL). The resulting sol uti on was PCT/EP2007/055188

deoxygenat ed by bubbling
N2. Tetraki s(tri phenyl phosphi ne) pal | adi un(0) (ALDRI CH,
cﬁ&wlé\cﬁ}neﬁ@nb%\éﬂﬁst@meﬂt $I%¢ﬁ1lxﬁﬁe@ﬁ1elﬂ&h6!ydi&%rair@thbﬂe vR1P600, 1:500,

M%O \?/ed dlryoggt 56\8%1 g(n%um&%f %g trHanhf?ea ; E@S %éfésmtained after

deoxy ena
%t{aﬁﬁ@ﬁiﬂ'épéthaﬁ@Vﬁ%tdﬂé’@ %npr%@@ mﬂons h . The nixture

\haNME«J(ﬁcmmIGDed,) toced(sy hies 9,031(Ns NHHCY .44 r(d, 24)y123 (d, 2H), 7.12-7.06
q.,ztgae(\r{\@r 9H?‘i§§‘iﬂﬂﬁﬁ/z%§héﬁﬂﬁd) for 10 m nutes. The
aque ay

er ‘was extracte h ethyl acetate and the
conbi ned organi c extracts were washed with brine,

lotérmedinteA5\ySO4, filtered and concentred under

vacuum The crude product UL R col umm
chromat ogr aphy (1% 2% di chf et hane) to
afford 202 ng of cthe gound @as oglange oil .

1H NVR(d, ppm 3) 19(m ; 0|§ 7.02(m

4H): 6.49(S 1 4.50(d, 2H)'/K
1H); 2. 24(s,

6- (hvdr oxynet hyl )t 2- mét hyl - 3- (4- (r3(tr|fluororrethv)phe

nyl 1oxy) phenyl )-44-/-pyran-4-one Internediate 12b was
PERRA- 8%4%{@ el 5‘99'({@ﬂﬁlflﬁ&%'u’r?etﬁ\ﬁ’m&ﬂ&Ser%éﬁf)bﬁ%% H.-dinydro-2-

I T g1 ustng rnternedrat 11

Rygidip

Bis(tri phenyl phosphi ne) pal | adi un(11)chl oride (ALDRI CH,
PS3E U persionadt Hxafiple § (0.82278 inaduaql&an{eawaﬁeq); 25%@@% added under

e\(ﬂggn ﬁ@n#@ébe@%gg%gg;ﬁ@gg ﬂﬁ.& e’[fge I’G%gnl g s%lupfn W?é cgéélgd in an ice-

waeobath angaietaylamise; ¢le mMLiyashadiead ewga byi $HPRyripxide-pyridine
gt (©. 7&8@)1% modture tas ellaped tt vearm Bheomntempenatuwe veérnight. After

23S ofll iRV 'nﬁixtﬁ?%s Vashed wirt bvalw'r"l@x)l@né&x&ver Hifso, and
g $)§'?

SRRt %@dﬁ'ﬁqm@&w% wSle RIS RCH o powder
"HHINMRE, Gy SR Et Y s hdkaha2mm, 4D0846(ga i) a2 BO(ss8H).

fraction of 931 ng of the title conmpound along with an

| e which was further re-purified by colum
'hf]g?g‘rngt ogrquhy to afford an add|6 onal 510ng of the

46(t,

title conpound as a y)allo d. \MR(d, ppm
CDCI3): 7.49-7.33(m (m 3 05(d 2H) ;
6.53(s, 1H: 4.5 s, 3M)

X

F™ OF

Ethyl (2E)-3-{5-chloro-6-methyl-4-oxo-3-[4-({4-[trifluoromethyl)oxylphenylloxy)phenyl]-1,4-
dihydro-2-pyridinyl}-2-propenoate

To a solution of Intermediate 14 (0.154g) in dichloromethane (7.20 mL) under argon
atmosphere was added (carbethoxymethylene)-triphenylphosphorane (0.190g). The
reaction mixture was stirred at room temperature for 2 hours, then washed with water (3x5
mL). The organic layer was dried over anhydrous Na,SO, and concentrated under
vacuum to give a mixture of trans/cis a, B—unsaturated esters. The crude product was
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Internmedi ate 13a 6- (hvdroxynet hv

p-2-methyl -3-[4-((4-[(trifluoronethyl)oxylphenyl}oxy)p
wheovghisod€ 1/ -/ V pyri di noneA suspensi on of 195 pgr/@P2007/055188

Internmediate 12a in nethanol (2 nL) was introduced

into a mcrowave tube with magnetic stirring. 30%

;ﬁﬂlﬁ@@ by c@lﬂmﬁrﬂh?orﬁé”to?ﬂa h)ﬁ‘Bﬁi slﬁ@§ géﬂ@ﬁﬂnﬁ@%@ﬁ@l—f esu-590D.058 g of

hea m nut es under

1 BFERRY G e BBERY S orPlo5Bldhg,
%9\/898 MEEP QPTRUe! aa 8‘68Pq1 , the crude product
"M (uprt, GPECH):vi:4T (sand).f7. 2&&@&)%3@@ VDU GE8 (FheH), 7.03 (d,

0| 6.d2\@s1H)p6.be (d, wiH) .28 &1, @Ri)t2.568 &, BH), giart,BH)mg of
the title conmpound as an off-white solid. 1H NVR(d,

11.09(bd, 1H); 7.39(d, 2H); 7.1 9(d,
'Ef?}me%ggld 2H) ; 7.(02(d,H) . 6. 87(3 |H)H); 5. 51§bd,
4.33 (bd, 2H); 2. 10 fer nedi ate 13b

trifluoronmethyl)p
henylloxy}phenyl)-4( s..a sol ution of

Intermediate 12b (&0 i n methanol ¥1g5 nL) was
added commerci al 30% aqueous ammoni a ( /5 m) with
stirring. The reaction was run at 1 Hor 30
Upon cool i ng, the

X A #€and filtered
Amqulowa)wttrrpmvpbermdal(ﬁ) d|73v@s) n\m’s mdowmtmetmotldoﬂeeunder argon
dtPosphee 104s NEeatdd tiidh tAL(tdfRioRRE ﬁo@&aeaaerca‘fomm ML), 2,2,6,6-

t%t?%'h% n¥| ﬁﬁ@é%ﬁ?@&k% %ﬂé\ ca]e (’.:QI%ET d g). The slurry

tding @rgon r 15 ip ﬁf‘d fp;yperw efperide 99 g) was added.
‘I'Zmeogéet;onf}hl)(turé Waerdegalssetle)ylb@bblmg argon for 15 min, then heated to 100° C

Lﬁﬂjﬁgh%oﬂ B BB MiHe- Aaa@tm Rixidte b Eddidd {d HRAP B AHLRX ¥nd added
4;5§W 5 I o S e P unie T sy wes e 2pd g sqige weshed
with fer-tytb-medhbeihen @0 (Bl il he warebingd dliravoeeieavaphedispbsequently
vathd1 Ny INaeII-hWOadﬂiLn@va(tér (80 nfitl)) 2K rTHEIVES @l ) TH chm B0 Wile, water (50 mL)
a‘?ﬁcﬂrlﬁg é@mQ qu:Ie rgs ¥Wk§ Ia?gfj\ﬁ% ah@oo 4 3nd7co centrated to

Lriox ons

|
9f{fed Fé‘é’@t ‘%ﬂ”‘i %}‘é{? P%”f\'ﬁé’s yagﬁ’dfﬁéd’ﬂf%"% Rpop Siife gel eluting
Wwithnexeoe to &foath 8. 16hgeofithex tiier @ongidund @d afadtouPleds muid.s. The

"PLRVIR(E ppRS cﬂbdnytﬁds(m) , k). dt_sdtho R fRne 2N &.oRshed)

with water
/©/O
Br %
F F
F

1-[(4-bromophenylhoxy]-3-(trifluoromethyl)benzene

In a 2-neck round bottom flask were added 4-bromophenol (ALDRICH, 500 mg) and 1-
methyl-2-pyrrolidone (ALDRICH, 12 mL) under argon atmosphere. Then 3-
iodobenzyltrifluoride (ALDRICH, 1.18 g), 2,2,6,6-tetramethyl-3,5-heptanedione (ALDRICH,
0.133 mL) and powdered caesium carbonate (ALDRICH, 1.88 g) were added and the
mixture was stirred for 15 minutes under argon atmosphere. Finally, copper(l) chloride
(ALDRICH, 143 mg) was added and the mixture was stirred for 20 minutes under argon
atmosphere. The resulting mixture was heated at 105°C for 3.5 h and cooled at room
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The organi c phase was dried over anhydrous Na2SO4 and

concentrated under vacuumto give brown oil which was
w@ooorfizseds by col unm chromat ography on silica gedT/B2007/055188

usi ngdi chl oronmet hane as first eluent, then m xtures

met hanol / di chl or onet hane v/v 1:600, 1:500, 1:400 and

tém%gr%}ureATér@-Baiyl ﬁ‘n@ﬂNﬂEth@f szﬂ'ml wak ddaed ! thk! RixkPERMREirred for 15

B RS FISEe 1 reropyas, 0% a%ﬁ onen oo %Et e Vhfft wif el Buymetnyi-
gtier. Igy flltgtqytgwg@gvasnepq) withy ZhllH@U 70 N HEl (@ mQH)ZN NaOH (2x60
rﬁL)lQnd7er@ (7O mBiHirie o) NIGSO 3 ifiterel BRd vhparatedddtiet Matyum to give

64 f FeGhatom un
é@‘%@ )98?& ? Vv ﬁ XgHH &4{3?“2[7(%( #)OB%TES Im )70132m 2H);

H9t(dozhiecar bal dehvde To a suspension of Exanple 3
(0.422 g) in dichloromethane (4.25 nL) was added under

phere anhydrous DMSO (3 nl). The resulting
'ﬁgﬁw}%ﬂ%&m\/\gs cooled in an |ce ter bat h and

triethylamne ( 1 ni) 2 awed by sul phur
tri oxi de-pyridi ne conpl ¢ 788 [he m xture was

all owed to warmt b rrtepper at ure overni ght . After
2Ch of stirring the M xture was washed fh wat er
to dryness.

(5x), dried over Na2%¢4 and concentrate
380 ng of the title corrpound wer e obt & nedFas a yel | ow

1H); 7.22
RdZhBs oL 16 Erhy)

I at
YOZE)SDBU'?'B St t?fm?ﬁ@l?ré? K- 53@6&6%teﬁfahxd(qfumﬁ1pp o) Atet?5° C was
duglledi dnii yo ooyt pbiatex (4. pivekiy The inixtdre was cooled to -78°C to which was added
cﬁb BWids Q- WWH ioh- @h@ke%% 9al q.m'_l')o Tﬂe %‘ﬂktﬂFé ¥ls wareni for 3 hours

Eﬂn g 8281 BrgugP gj ee}déjﬁeﬂﬁé’?g d—i@ (% rﬁang s?rrcg overnMﬁ in a bath of
qC@mnseanﬁ!o&q}#eqaﬁweﬁ@yldwdwlmn\yhlphd@mtﬁnearﬁectm hatyprmed to room

t@hﬁerraaﬁétﬂwﬂmmtm‘e Wae pamriitionéd be®@enletiiydacatatenRes ailyafd water (200

o) e IQ g §eea réer%B ?It;@gr IEha Ehéoe\m% (2-”2 00 mL) and brine
@8@5&%&%& biieq, At a5 D letss 41 vaaowﬁt tordvages. e st cvtare
wasatnedted avith, 2N NaQbh (60 i g dbtived dorssevetat minutde giutediugith water (250
M@)Sté%lsédh@dth@yomwémwmw SEBIRIY, 4HY Bl ddhdioBSlitered through a
%&%@? ﬂylogﬂﬁg—vﬁﬁ ngg @gsg}gﬁ yvﬁa,pgnf%fpat(g%q lth)Ff aqueous layer

agstiffedcioapts)1.5 HA andHhe pregipitateyfiltereg offy \A@ghgcu with water and
d&ld)i unaeﬂ&c(Jdm ta U)veBZIBg 6fthe Zitl corfipauhd(as, a il yellowSolidd,
HRMRE, opnl, GDEL 8.04¢0262/45 7.85H 78n, D) £.43393(m, 2H); 7.15-7.07 (m,

2H); 7.02-6.94(m, 2H),
O
OH
F7IF
F

(4-{[3-(trifluoromethyl)phenylloxylphenyl}boronic acid
In a 500 mL round bottom flask were added a solution of Intermediate 18 (17.576 g) in dry
tetrahydrofuran (100 mL) under argon atmosphere, 100 mL more of tetrahydrofuran and
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Internediate 17

1-Brono-4-({4-f(trifluoronethyl)oxylphenyl}oxy)benzene
waachsgoson of 4- bronmophenol (0.173 g) in 4 nmlpOf/EP2007/055188

1- net hyl - 2- pyrrol i done under argon atnosphere was

treated with 4-(trifluoromethoxy)i odobenzene (0.313

msbproByIZbﬁr,aﬁ? (AleIDIRFEIHet iﬁ/BIBIepIL)aﬁl'ereS;rﬁettaheowes (ddo@46atnt)8°C and n-

ithRGS1 BB @Algfm rﬁé)zwég &Q?:edréb\k’léé YTHESol ton was stlrred at
d b b

A e 1 W
stigdsat eeprb jerhpasbluregreanigbt Teisahydgofuian wastremokechabrgduesd pressure
Ater-BuNd ShetRy Seier (800 FhL')l and hRatérg@ot infll) wer tadeed e organic layer
&/?@ l\/\%gpécg V{Ifﬂomréf ?E %8(? @[%ﬁ %ﬁequg aR@‘%rﬁﬁg 480 3rﬁLfﬂ'drled over
MagOe Hitewsd qrﬂ’se\mag ﬁ‘éftﬂ’ ‘\‘Md@h VaQ{um. J@tt)® Teratting o MPdUCt was added
2 2ROH3RS5 nihjen omdebiafedm thid $odaine salhvendwalkes (B mL) to dissolve it. The
86198106 drywid Ehra’e?éd'\lﬁﬂ'be(rﬁ&w 500\RL Pfo reRrBvEd omeé npurities and

o i S A

washed withcwalee ang ﬁti@dﬂum@rg'av@rat%gwaém%a Gcef thm il compound as a
whitd §glied by col unm chr omat ography on silica gel

_ f i
R R AR S B R 10 7t
2H) Interneg(g]tezls 7.20(m 2H); 6.99(m 2H); 6.90(m

|

Ihtdrivediste@phenyl ) oxy1- 3- (tri fl uor onet hyl ) benzene In a
2-neck round bottom fl asjonrere added 4- bronmophenol

(ALDRI CH, 500 ng) and 1- thyI - 2-pyrrolidone
(ALDRICH, 12 nl) under arg ere. Then 3-
i odobenzyl trifluoride (ALDRI 18 9),

2,2,6,6-tetranet hyl - 3, 5- hept ah’ed@one (ALDRI CH, 0.133

('\;%—%etﬂg@- -Bg%jz%f @ﬂ:e%%y um car bonate (ALDRICH, 1.88 Q)

ture was stirred for 15 m nutes
Tomasuspangon it metyhemethyEBrisaxagoleeasbpetate J9a; availebtgefrom ABCR) in
<§ LERKAST, (Qbﬂ'ﬁ) D )an Vi Bgﬁeqné’&dnﬁﬂa@eﬁ“ %Eé”fddé@sgf_ortlonmse sodium

irred for m nut es under ar%on at nosphere

?%gfmd( SERE F?Q)(?EH bheRityie yasdstisie msmft%mpgfasﬂﬁ ffngp. The mixture
wapteedvith 80 tﬁeefm%rai hydRolizE€ EareuNl Wy adeihgIN BENhE Qom%nm pH<7.

i rifties” PGS coniso Bebted WingEs YRS i St efhighly dtréRol and the
nﬁaslhrmgdaq\metdmsts@tmloblmbyirahzed Iwythadmeous NhOHf (fitdtly &iNe dheva$N), until pH

( , . :
q\g gﬁga écﬁs r| AR %%ﬂh% d o\é/g? sa(@!\lh@acgﬁ#bmed organic
layers mdeémhémapdﬁfénﬁ)d duadj@werv%uﬂummsuliﬁtg,i filered and concentrated to
dryness to afford the title compound (6g) as a yellowish oil. The aqueous layer was re-

extracted with DCM (3x50 ml) and the new combined organic layers dried again over
sodium sulphate, filtered and the solvent evaporated to dryness. An additional amount
(1g) of the title compound was obtained as a yellowish oil. Both samples (7g total amount)

were used together for the next step.
'H-NMR(8, ppm, CDCI3): 6.03(s, 1H); 4.70(s, 2H); 2.42(s, 3H)

Intermediate 22
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964 ng of the title conmpound. 1H MVR(d, ppm CDCl 3)
7.48(d, 2H); 7.44(d, 1H); 7.36(d, 1H); 7.24(s, 1H);

wQ@ 207Agsws 2H) ; 6.91(d, 2H) Intermediate 19 PCT/EP2007/055188

r4-((4-f(Trifluoronmet hvDoxyl phenyl ) oxy) phenvnboronic
acid To a solution of Internediate 17 (4.53 g) in dry
tetrahydrofuran (100 m)pHey -75 C was added

triisopropyl borate(41 ). The m xture was cool ed

to -78C to which was added i 1.47M

n-butyllithiumin hexanes (11\ ). The m xture was

stirred for 3 hours at -75 C, Nhen quenched by

f and stirred overnight in a

6ud-b ol bbb %I ar bon di oxi de, during which
MEAHODWA reaction had war rred to roomtenperature. The
T %t $lisPeM&én I@%nvetrltm%é%eta\t@m 24d)Vih Wm 112 00) Whe added at

and wat er t a separ.a
PG lier e o a0klien G HEERDAS (6 250 J}yiﬁwm Ater 30
'@RQ&SW)StlmH@elﬁdlﬂ\él esl ZBg)eWaé\laa&iaflpofhbrthgé afd amel mixture stirred for 30

SHaRYr Al el 9 dr Safse 1080 Shedfed f IBACIAGS W Sg%r‘igotgﬁl Additional

w“nbumtecbfvwnlvbr Wa‘tueroa(cétéﬁe r(rLﬁgl andi Isdiok vid .9d) ewerles eddesld and heating

%E&(ﬁfgr 23\ %Céﬂr%)\/s{eg:]ts fstl rJo'?r?r éé]‘%tju%]o%rv\gﬁ{ eqih% rr&ixture was

dilutad \fﬁ'é’hDQMe 6(0264)2@05 filteyed t)ﬁénéq*(?éb%wltbPQM &2 X B0fndThe resulting
ﬁlﬁ’at@ 'ﬂn@l v%él"ﬁr{g@ @%Wsh@@%éd&@s@él?%ﬂﬁ'\kﬁéﬁ fob'ﬁu?fﬁf% Na,S,05 (200

. an dr| ed” under vacuum
@')2’50 ) N?ﬁq(?pe@@ m')eweEﬁ&ﬁ%%'a ) 28d Hrina (200a))4 dewler H82304 filtered
drit ddyRRedirate®Md defPeksSYo aff§rdOM 45y of24m ony7m%5ena| W&(ml became solid. It

\Qg_% frltqrﬁrtegmfé\}sg){r%\ g(gbnﬁl) and1 ﬁne resultlrggn%ol%'?“tered and c?rled L}nder vacuum.

A first EDp((612g§ bitbe desitdaydonpoant nax yopbfairedyih )Hmwa;a lac aachitd solid. The
éc?ntﬁn% rﬁegbl gfa%ﬂ%gg%g%oz?%%d%gfwggsd r%?lo éfggnh oily residue
WHioo way passed Wraugh at sbembhead, oflelocmtgaimneéltlo@ with hexane and
ﬁe%ﬁé‘/ﬁl/(g ROTAN. aEvéHb‘F'étfdn' 6PEB|99M' oibﬂ{ea%Sp&MB' frdbtiohS-Fle an oily

e mxture was cool
rﬁs@f'9l| whigh wagndissglgeqin Me@k# (éﬁ m'Aen@ trgated ety WK (10 ml) and 10%
145 SHok §1©ml)'|'i¢€ 39 GhiHlite® THESOINtY Wekk @liminat8dto tBMeds And the residue

Seereg BePaer o7 e, BERCY Elagirl, TiecSigadi i aies washed
shetesshetr mrun@m N@S, 01100 ed), 3bturated ot ;€380 M) and brine (100 ml),
then dried over Na,SO, and concentrated to dryness to afford 4.75 g of a yellowish solid,
which was triturated with heptane (6 ml), filtered, washed with heptane (4 ml) and dried
under vacuum to obtain a second crop (4.5 g) of the desired compound as a white solid.

METHOD B

To a suspenson of ICl (6.3g) in water (75 ml) was added the hydroxymethyl-
methylisoxazole (3.49g) followed by TFA (11.1 ml). The mixture was heated at 65°C under
nitrogen. After 2h of heating, additional ICI (1g) was added and the mixture heated for
2.5h. The mixture was allowed to cool to room temperature, then diluted with water (150
mi) and treated with 10% Na,S,05 (25ml). The mixture was made basic by addition of
solid Na,CO; (15g) portionwise (pH=7.5-8.0), then extracted with dichloromethane (1x100
ml + 2x75ml). The combined organic layers were washed with water (50ml) and brine
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and tert-butyl-nmethyl-ether (500 nL) and water (400
nm.) were added. The organic | ayer was washed with

wa@F264€ 400 nlL), H20 (400 nlL) and brine (400rP@L/EP2007/055188

dried over MgSH, filtered and evaporated under
vacuum To the resulting crude product was added 2N
(B (ﬂr?e%o\létNaLSDQﬁid@rﬁadta@dfcﬁhmrﬁrhtbdstcdiryﬂﬁss&d bfferd.58g of the title
wat er (5600"% to.ézl' 1?{) E’ The aqueous sol ution
SREYOURY PA ey hiseh k)gs 2x500 nl) to removed some
"HINMR(E ipem, SREIBX 4886 aUDé‘?l‘fT(%cB"ByZ additH)on of 2N HCl
(325 nL, pH=1). The white precipitate was filtered,

<\ water and dried under vacuumto give 1 1
'H%i@%q'ga\e%?gt he titl e npound a white solid.
1H NVR(d, ppm DI\/S Y

suspensi on of mstmlfl
(99, available fro
ice bath under nit

Aoa?'ktuwwf I;Wé}_fFﬁzHIaZ@QtZQQWgN ||Me(ﬁeiidl1{99dﬂ9?g|ﬁqnd( ﬂ@)@rﬂa)ladnum on
m X re centg,rate I
qCﬂvq;?qjgpar{:galé1 39%’8@ ﬁ@?f&n%ﬂwas Pﬁ%XYSSE%F% é’”gg"”g nitrogen for

:ﬁ)qumott&ns‘[ﬁl%JNabI@mesotmlarh ( Zeohl)washadzgd eloapsvidéa@hio it. The mixture was

lea rerdS'ié) ﬁ%?\%lsfo‘é)tfr{" th%r anrbt(gﬁl'\D%m ggrz%'STFnﬁeirp%Hg\ﬂ%ca to cool to room

teperatise apdoiivied dvagughi. Wess mixiurgi was fiterad timogha) nylon membrane
QMB%Pé(rﬁf th%%%él%élbvfaﬂ{eﬂd wuftH bt%ﬁ@o@ﬁﬁh%@?f@ﬂﬂ)f aNeldaOH (15 ml)

ness to aff title conpound ('6g

%%ﬁn%utme ongRRica 8RJ RIS remgvad wa%errr@ésa@ efeéaurw fblack solid

da@%r@axam.dm )va@rmtnﬁrfj&edmw Tlﬁéht’@ltnnq'ﬁeoﬁlﬁar@aﬁe lvasewashed with some
sul phat e
Aehflee %0 53 G 306" By uSeS Biroernd EERRRR gL Aroano sovents
c(oﬁ:t]r)uefalftotr]dfﬁrd arlaeuemmpsm;pdns&m corthiaing e s@lil meyﬁitétev\]'h?dﬁsohd was
il . Ba n 0 r

i, B30T, QKA JRF (AR 8RN s are
LdeO(/g:,uum—ghe R)id Aas, w&_ﬁH}ad IvntheanMea(tSSSO ml) and finally dried. 8.828g of
tke it SRR VR0 ¥btaield S %A% MeVs RGBT hanol
"H-NMR(3, ppm, CDCly): 7.37(m, 2H); 7.25(m, 2H); 7.06(m, 4H); 4.72(d, 2H); 2.46(s, 3H);

2.11(t, 1H)
0 ° \[ j F
fﬁ? &
c o~ °F
L oy
N
H

3-Chloro-6-( hydroxymethyl)-2-methyl-5-[4-({4-](trifluoromethyl)oxylphenyl}oxy)phenyl]-
4(1H)-pyridinone

Example 1

In a 500 mL round bottom flask was dissolved Intermediate 8a (5.25 g) in
dichloromethane/methanol v/iv 2:1 (135 mL). The mixture was cooled at 0°C under argon
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METHOD A To a suspension of silver trifluoroacetate
(13.259) in dry DCM (175 m) was added at room
wWo eoopassatire a solution of Internmediate 2 1 ( 6PCHEP200T055188
dry DCM (25m ). After 30 m nutes of stirring |odine
(15.25g) was added portionw se and the m xture stirred
atradspBEreWiktRBndénd Sfsn30enipafctidibigocyiahemc ded{AMDRICH, 1.26 g) was

aé&?d: ‘l"l'\rédéad'llft[&' U ROERH {efaoﬂnd%? ngég;@htd @ %&(ye nI;OS nﬁﬂcutesr, filtered and

tri uor oace

Wéaa%wahdﬂ%@%{?mﬁ@aeﬁlmq haneh v 021 ﬁo ”Elﬁeﬁh% 'f‘mwaﬁcﬁvapmted to
dsiness, at0% sodiutre narborte veasoadetedi ($Bt mL)Tard thex mintarewwas stirred. The

skt Vego Gl b1 1650 B, oo
Bt tte géﬂ’é@%@ ok Aok LD ntt Rt P 1PchiRP $954.66, of the ttle

cQmPe weft-whde pavyler. 10% NaHCO8 (200 nmi), water (200

’Hil\)MRr&dppbﬁl DMSCREH 1mMsp(bdirMiHed7 . ao@r 2Ny 258Md, PH); ]Eremid 2H); 7.04(d,
r r t r an

s SRR 2 %‘M oo b e MG o

vvlth heptane (8 m) and the resulting solid filtered

Exaohpér 2ed under vacuum A fi rst crop (6.2g) of the

desired conpound was obt ai ne Bs way_as a white

evapor at ed

ue whi ch was

eluting with

passed t hrough a shoy
hexane and hexane/ Et
of the appropriate v
whi ch was di ssolved in

Mtltloned betvveen EtOAc (150 m) and 1N HC
Ir( 190251 ;L. ThehPraAohC flagl eavagist@sde dnterRediatl V8 Y155 mg) in

@%r&&l(%\i%gﬁngﬁ?(\;fg thﬁg H\L% arie %)ﬂgﬁa'\@!é%olgé%@ &) under argon

SioRRpBAIE A1 AT ToIRRBEaTSy SERAALDRICH 745 §idiwas added. The solution
waeldtioed sindsohitrdgewbinodspnere atr@%ﬁoaﬁédnwuteh filgpeciaad (Wiashed with
d%%rorﬁéthéﬁé/ﬁ@thaﬂ@ﬁh@@ wﬁshmhﬁ%@rfmra(téwys)e Srafid ®%ryness, 10%
a@ ar vgcu AR %%I n\;ﬁ rfégr%%g cro T%?GT%OHQ vts/]as filtered and
\A@al@ﬁpiewébﬁo%r Na@Oa( @xsgnd @ﬁetﬂartré@ Q 74-).ndriedviensies sraewnm fegive 130
n@/@fnmmlmctdmyddmaﬂlaylalmeeesaMe (3. 4g) foI | owed by TFA (

14N]M,4( bm H”Qﬁ;7.34-7.32(m, 2H);
e ey o T TN T CHE S

Example 3
0
0O F
F
Cl
0] F

N
H

3-chloro-2-(hydroxymethyl)-6-methyi-5-[4-({4-[(trifluoromethyl)oxylphenyl}oxy)phenvyl]-
4(1H)-pyridinone

To a solution of Intermediate 13a (80 mg) in dichloromethane/methanol v/v 2:1 (5 mL) was
added at 0°C under nitrogen trichloroisocyanuric acid (ALDRICH, 19.5 mg). The solution

HO
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2.5h. The m xture was allowed to cool to room
tenperature, then diluted with water (150 m) and

WO p@atissd4svi th 10% Na2S O6 (25m ). The mi xt ur e PEEEPBAB055188
basic by addition of solid Na2CO3 (15g) portionw se
(pH=7.5-8.0), then extracted wth dichl oronethane
Wabx $edvi undep xiitsrde). atMaspberbehddCofagadile filksred sangemashed with
diéhidrefietahdymstticiol (A0 J(6@mel)oThé &ilteivas elapedtedVRY dryness and

R be LSy AN TS o1 o

meaﬁl a3 pQURERNd- ppm  CDCI 3): 4.68(d, 2H); 2.47(s,
'BHYMRE, ppay, DMIBHde ) i 80(beiclil BY; &7 . 4Rd, 2H); 7.21(d, 2H); 7. 14(d 2H); 7.04(d,
ABr 5”3@ u! 1y, a‘bsgs( 44;(2 1d(§ | 3ppr omet hyl ) oxyl phenyl ) oxy) ph
enyl 1-3-1 soxazol yl) fret hano " A mxture of Internediate
22 (5.976g), Internediate 19 (7.979) and 10% pal | adi um
Example fvat ed charcoal ( 1.25g) in et hanol (150 m) was

[ 0g% f , then 10%
NaHCO3 solution (75 m) bnto it.

at nrosphere, then allowgd t@y cooMto roomyenperature

and stirred overlﬁgght. The m xture wasfrfji| tered

t hrough a nyl on en€0.45 urn) an ecfilter

cake washed with DCMI\/EC]':III 2:1 (3x75 ). 1l\rNaC]—| (15
o)

............

Q!ﬂ@ﬁ%ted by f||trat|on The fllter cake was washed
Twi 4 $oletivmeof IXEdnMé&ite 238 (Maxhglyie middbieadicH|Grdmethanemsethanol viv 2:1 at

G'(?'eq/ SNthRll MehBldiR &Iur.efga@' 833&] Ve m%QPrte' RHE%thRd at this

a eqQus._._suspensi o |n a So
EPREIPIIE d2ed0 THIR Tof £ ogwﬁtvese o orggtialed ane phe mixture
omwqusspsomm )bYahqluvm ghrofaptegraphy) .(dichloeometharegmethanol  5%).
@bb&@tlwéﬁfheVﬁﬁMmd e sprdphiatefFractRnb Avavat $blib efié ®as triturated
Fné

vsglt'hxa%gto'hh ||eaﬂferéd0%}?d hgng & c\i&? ?e SOFJ Jﬁol?iheﬁus(cgmpound (85 mg)

aﬁrﬂﬁ" hitersalidy . 7. 37(m 2H) 7.25(m 2H); 7.06(m 4H);

"U-NMR(S, panﬁ) PMEQ@H()s 11.3Hps, TH)17B@(m, THY) 7E0aHg 7L34(m, 2H); 7.21(d,
o] o] I f

2 b0y, oo aoRin, 2R el oy B4 Gfrilap e,

500 nL round bottom fl ask was di ssol ved | nternedi at e

Eample 35 g) in

5-Chloro-6-methyl-4-oxo-3-[4-({4-[(trifluoromethyl)oxylphenylloxy)phenyl]-1,4-dihydro-2-
pyridinecarbaldehyde oxime

Intermediate 14 (0.204g) and hydroxylamine hydrochloride (0.167g) were mixed in ethanol
(3.37 mL) under argon atmosphere, then was added pyridine (0.167mL) and heated at
reflux (75-80 °C) for 1 hour. The reaction mixture was concentrated under vacuum to give
a beige powder which was triturated with water and filtered. The solid obtained was
washed with water, and then dried under vacuum to afford 0.166 g of the title compound
as a white powder.
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di chl or onet hane/ net hanol v/v 2:1 (135 nlL). The m xture

was cool ed at QOC under argonatnosphere with stirring
w@nah7asgoas 30 min trichloroi socyanuric acid (AOREEN7/055188

1.26 g) was added. The solution was stirred under

ni trogen atnosphere for 50 mnutes, filtered and

WaSMBA S whanh, G o7 6es, Hdhe7 BeHREN01, 4)\7. 25 (d, @61, Tl (d, 2H), 2.57

Ehen)f i[ES N 1enmpasoemappr ated to dryness, 10% sodi um

carbonate was added (30 nL) and the m xture was

stirred. The solid was filtered and washed with H20

Exgioplgib) | 10% Na2CO8 (2x30 ni), H20 (2x50 ni) and

acetonitrile (2x15 moand 1e2Q_nPN_diked under vacuum

to give 4.66 g of thejtitl ouna off-white

powder. 1H NVR Gl\ppn . 5Q( b A 1H); 7.40(d,

2H); 7.24(d, 2H); T ; 7.04(dY 2HO 5.58(bd,

1H); 4.23(s, 2H); [/ES V] 426 (M) .

Exanpl e 2 N > F F

3- Chl or 0- 6- (hvdr oxyn#t hyl ) - 2-net hyl -5-[4- ({4-[(trifluo

& ORI AYLARBIYL 1L XY ANk Bk AR MEX I R-1) g By cro-2-

g srarbaldehyge rcteyolne (WP RERRIGY WAPOOR) (9 i) .

Imeemediateusié (RelH0gbainddmathogpi@nined bydrachjoridea(OrdEgd)ewere mixed in
éiRghdl (1. 6BM0Y AINGEIC HRYAHT Atfrodshete ( NePRVAdHaddél PYNdiM&30.079 mL) and
n . r .
R i gl e e et
M WAICEHVET SirsbiNathd) mathaneb| T tys Soltipn yvag gddepha 2:1 mixture of
dicHIdromiethanaherarap Ofhet erdidé qprddyoh egss, cdriténsatdd wmder vacuum to give

yeREWRBAS X hRSwaAIARAePBAd tWagh&d thwat&glan&me"nr &sbd Jher vacuum to
Na2CO3 (2x) and

[ s tiltered and shed.with 10%

10w ¥ B Eﬂgg%rerﬁ?mpoaﬁ%awﬁ*&smvs@uum Co glve. 130
b NMie(&; ippme CEBABBUARET 48 BHWi 31e7 86 1(d 4HLHE. ARARQT, (npptt), 4.02 (s,
IeNBR6d 6y, SHY L [ED Ms) m/3 453 (MHG4(t, 1H); 7.50(d, 1H);
7.34-7.32(m 2H); 7.26(d, 2H); 7.08(d, 2H); 5.59(bd,
é(%4 243(s, 2H); 2.45(s, 3H). Exanple 3

¥ I8;70-2-(hvdroxymst hyl)-6-nmethyl -5-f4-((4-r(trifluo
ronet hyl ) oxylphenyl) oxyyphenyA Q { di none To a
solution of Internediatp 13 [
di chl or onet hane/ m&dl 1 (5 nmd added at
Q0C under nitrogen trjjchl droi sécyanuric aci dQ/ﬁ:LDRI CH,
19.5 nyg). The soluti gnwas!istirred under nit?ggn
at nosphere aHa0 Nfi, Nltered and waghiedmi t h

3-chloro-6-methyl-4-0x0-5-[4-({4-[(trifluoromethyl)oxylphenylloxy)phenvyl]}-1,4-dihydro-2-
pyridinecarbaldehyde oxime (stereochemistry unknown)

Intermediate 15 was dissolved under inert atmosphere in EtOH (2.8 mL). Then
hydroxylamine hydrochloride (139 mg) and pyridine (0.139 mL) were added and the
mixture heated under reflux for aprox 2h. The mixture was cooled and concentrated to
dryness. The resulting crude product was diluted with water and washed several times
with water. The resulting solid was then triturated with acetonitrile for 2 h and then filtered,
washed with acetonitrile and vacuum dried to afford the title compound (50 mg) as an off-
white solid.

"H-NMR(3, ppm, DMSO-dg): 12.35(s, 1H); 11.52(s, 1H); 8.32(s, 1H); 7.40(d, 2H); 7.20(d,
2H); 7.15(d, 2H); 7.05(d, 2H); 2.17(s, 3H). [ES MS] m/z 439 (MH").
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35

di chl or onet hane/ net hanol v/v 2:1 (60 m _). The
filtrate was evaporated to dryness and purified by

w@ booonsgoagyr aphy (3, 5 and 10% MeOH CH 2CI 2) t opedf/EPr0d7/055188

55.1 ng of the title conpound as a white solid.
1H NVMR(d, ppm DMSO-d6) : 11.30(bd, 1H); 7.40(d, 2H);
Exapigle 8 2H); 7.14(d, 2H); 7. O4(d 2H) 5.89(bd, 1H);

l m

3-chl or o- 2- (hvdr oxyneg
in mx e
bH 0 O, added

p- 6- met hyl - 5- (4efr 3-
trichloroi socyanuri CCI d (53 rTg) The mxture was
f T

phenvnoxy) phenvh- 4y
internedi ate 13b (3

QHONA s purlfled by colunn chronatography
T(dzllachtblomomrret hateeeddtbat®|(0998g) v apier at 5®@mIiof at 10e°C under argon

rﬂbé’ fe Wgs tsl%ﬁl Q&H pa{ h @tl\ﬁ sBIruﬁ&ﬁ bp&%ogt?tylealﬁmﬁﬂlrﬁﬂ dréje in hexane

acet
ABE L), 0B ToSgl RS e HeTieg (o PE EBIRGERIG and stimed
o(vsmlg’rg)Af@ 2 murs dhes miitere viad- aiddRCHed pithywabisamdieytracted with ethyl
abdtatel (B0 rhb) TKe%(ﬁBmeB"Br;aﬁlcE! E\eds werd wabhédtwith Erie; dried over

a;wh QS gﬁ&, %@@%&enﬁgﬁed Sérgr%gk e]c}_PwEXsAUrg §o %Ee aZBPOWn oily crude

vor"(i“‘él n\ﬁ%ypurztteex@ysmmq 4ch*?maiogrqa>6mﬁ>9t 1${ic3 0gp! (eluent
dnqtﬂmambﬂaang/}rpdﬂmml | 0-5%,)40di3Bvglras-&2-mixture of the title product and the

gﬁl ﬁfﬁ&é@i @tﬁh\é)d@yag ﬁs.dﬂ S;Pr}ﬂ”ﬁéﬁ @elxrﬁer(aoo% amd order to
colReTs Ing Eaggony ' 4 sl AL S HEReS By agHAIS (28 ML) under N,
aémmhepe_ywa@u a@e@om@wm_)m Wit aefivatedr emarmel( 0@0809) and the

sofdtioh Waslallb@ed .to Téuet WtACE 3®R 107 FalU20 psdsof tytrgeh rgakder 21 hours.
'Itﬁ'%dc%rtalyﬁ Q%Fn%vgd Kgflﬂ'aﬁﬁﬁ gﬁsﬂfﬁ cc%‘v‘é@ é Pethyl acetate (2x5 mL)

tritu ed
apdsm § R f‘]lr)\ﬁéfjéf‘e SQWG”thYé‘-’rﬁe &W?@%{at?ﬂder 'M%"t?édfﬂd@b"ac”um to
gifef erblack dibowbhicbfwaseutified by colpuucbiroastegraphivt en silica gel (eluent

rﬁémé’f%/dkhlo?&ﬁetﬁgne D% amano_l'/di@ﬁy( §theﬂb*)5%)709011‘37% dPthe pure
tﬁg ro% %( M d gsl_g ye||ow soh&d 2H), (s,
H NMR(8 ppm, Msoi. 7.40 (d, 2H), 7.17 (d, 2H), 7.14 (d, 2H), 7.05 (d, 2H), 3.26-3.24
(m, 2H), 2.38 (s, 5H), 1.63-1.53 (m, 2H). [ES MS] m/z 454 (MH").

Biological Assays
The compounds of this invention may be tested in one of several biological assays to
determine the concentration of compound which is required to have a given

pharmacological effect.

In vitro anti-malarial activity against Plasmodium falciparum.
ICso_assay / [*H]-Hypoxanthine assay

I. Materials
Parasite.
Plasmodium falciparum strains.
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Exanpl e 6
5- Chl or 0- 6- net hyl - 4- ox0-3-f4-((4-r(trifluoronethyl)oxy
wo plvengdoyoxy) phenyl | - 1. 4- di hvdr o- 2- PCT/EP2007/055188
pyri di necar bal dehyde-O-rri et hyl oxi me (stereochem stry
unknown) | nternedi ate 14 (0.100g) and nethoxyl am ne
Clltgleoeddion) de (0. 079g) were mi xed in ethanol (1.65m )

T n?@?ﬁur rﬁtcgnﬁﬂgg{;ﬁggk h@ﬁog@tﬁ M%Fﬁiﬁg ds'oar%n{ Qlch%gnate and
ohartins RSO Gt it SA400). sHpeemeRiBduin 1 .C\?leog'w figman sera AB
('nhinec Bcivmtdicdcats cdfv 8609)randeti h snpplemeot (10rﬂ|5smrs/blhyno|xamthwasand 24 uM
rﬁf:ﬂ@ﬂe B ( @;Btcwmaw,%foﬁmbst;hlrmmarﬁgé}aweére%eaﬁpleﬁf&éed 30 min. at
|V

o P W R AR B R Bl AR s e s e

and then dried under vacuumto afford 0.088 g of the
Thistdutture ongium " campéeteviiedaingp wee s udlliy pyFarédifregipiunst before use and

gqgg,;) 48357 (s, 1H), 7.31-7.24 (m 4H), 7.15-7.07 (m
A A 02 (s, 3H), 2.60 (s, 3H). [ES M§] mz 453 (MH)
Exarrple 7

Red Bigagr@elis- net hyl - 4- oxo-5-r4- ((4-f(trifluoronethy

Red idodesayd DaxstgdkhseBpéhsiond -wiir® pebparedt from whole blood bags coming from
@Xﬁg@k@@g&g Héﬁ%ﬁhy&&g%@ g‘ﬁ/h%?: Cf@&d%r%%& &&@%r sampling).

I nert

This "‘Ehgl blopdgwas aliquotgdand st |469‘n ne hydrochl ori de
(139 ng) and pyridine (O 139 n1 _) were added and the

THIpKpHr€ rteRbed cHIROBF thre95§sbi% th@ wha Rl tﬂéfodZWas I@@mfﬂgé& Wh8 washed 3

B8 RO REH PGS TG Trehde SHEs “San ia T BB oot was
rejeeMedal T*ae mhw ref higpdrcellypere kepl as @g5Q Gb isyspensionhiancomplete

miedivinir Tihe grepiatddl catletwainé torédcal 4C ahdwereterhpleyed in the assay at any

5 9% geﬁ:} {br‘acet onitrile and vacuumdried to
t"%%fug?d t gVtaﬁtl eﬁc!:go%rpound (50 ng) as an offwhite

solid. 1H NVR(d, ppm DWVSO d6) : 12.35(s, 1H);
NiGompeynds.H); 8.32(s, 1H); 7.40(d, 2H); 7.20(d, 2H);

Cémbb(itd PAIDhiatién05(d, 2H); 2.17(s, 3H). [ES M5] miz 439

[+)

Té%#ngoﬁﬁﬂ%ﬁg’asro&efpart 2 5ml in 100/o PM?O Rn day ?f th]gaI assay. If
eRABRRL FRITRIBIE, ABRURON MER\ACHIeusH PY o8 ffereatiog il was heated
affatemnpeodtute <37°0f andchsamiqabidn Etoeicatior( Bathh). 13g) in THF ( 1

.50 nL) at 0 OC under argon
Before test compounds were added to the parasites, the percentage of DMSO in the
compound solution was reduced by further dilutions of the solution with cuiture medium
prepared in the same way as described above for complete medium, but which did not
contain hypoxanthine. The final concentration of DMSO in the assay plates was not
permitted to exceed 0.2%, so that it did not produce any detectable undesired effects on
the development of the parasite. For ICsy determinations, 10 serial 2-fold dilutions were
prepared in complete medium in the presence of a constant amount of DMSO. Any
obvious signs of insolubility of the stock solutions in 100% DMSO or precipitation when
these solutions were diluted in assay media, were recorded.

lll. Plasmodium falciparum culture (parasite)

Plasmodium falciparum strains were maintained in complete medium at an hematocrit of
5% in continuous culture using a method adapted from that published by Trager and
Jensen(1) and Traeger(2).
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at nrosphere was slowy added a 1.5 M sol ution of

di i sobutyl alum nium hydride in hexane (DI BAH, 0.89
work)o7/134ve8 r eacti on m xture was warmed to room PCT/EP2007/055188

tenperature and stirred overnight. After 22 hours the

m xture was quenched with water and extracted with

ethyl acetate (3x20 nlL). The conbi ned organic | ayers

TMeIRarase hedwas thiclisied ®y cduhiely the @ercantayge fod parabitiz&drythrocytes by
q@)ﬂ&l%i@?ﬁ%%dé@t ?Hin%ﬂrqgrof rb%lﬂc\ﬁgrepﬁwgéé lé(/gryt&é/gi’r%rﬁ é%cp culture flask,
prown ol fud roduct, Wwhich wasapurlfl d by, col um

fixgd &’l‘fﬁt"@fd %9n §tained; fela‘l(bg]ln.(l%ﬁ@pﬁ (Merck, cat. ref.: 1.09204) at 10 %
inlibofiéred ovesehpin & 2re tThargtass did&gverd obS2veyl afd gownted with an optical
rRitrosBébel (Niko, REIREE E2006hidiRrdRihtd $#dd X ivneFsRIenNRS et tive.

3- hydroxy-1-propenyl derivative were obtained. In

order to conplete the reaction, to a solution of this
Thexqulike vas Bainfained at an dematosrihef) S%nwih angailychargmel @edium and
wiss didele dvheal padisitemia ORadnraachad aatiout B0 dT it paeaite population was

0 Q<)§(1 2Bp 5g:au§t5 8 or%llg] c(&’eigﬁ )on ‘(f)}ja Igbzoites (ring
s g Lo B aipores (e

dailscessively with ethyl acetate (2x5 niL) and net hanol
(1x5 mL) and the solvents were evaporated to dryness

_ . . , 3
B ARt Bl R 000 bt TR oA 57 o o
%@%ﬁmoﬁaﬁ‘%m%%ﬁé@r@hézo‘i%% d net hanol / di et hyl

ether 0-5% . 0.013 g of the pure title product were

WQEEJ;@&@S a yellow solid. 1H NMR (d, ppm DMSO):

(51 FoeSamisinlorbfry b, e Sorlicd o ¢ Rl uapes rom
Dasjardipeet AE)nTbe assays e perfomad syd& welisdias hglormpeicroplates.

conpounds of this invention nay be tested in one of

1§ %%ﬁéﬁh”up{)fg ﬁlgt‘glg%st%ﬁﬁégn%ﬁ%g & %R%o‘dﬁ@g / tvséell?%vere deposited in

opcentr 1 0 onpa 1S I ulre e a .
dplkelE o HATRRUSES o P 1BantiBh Wars 16516f N ARIF | 258Y-ar ¢ Aproquine and
Adevaqupns wataisestasRioatormdmpauindd for paghassay.C i assay /

r 3H1- Hypoxant hine assay |. Materials Parasite .

Fas TRALKM KAL BHparad st SAfthsGH o BaGsESH KRB blood cells (PRBCS) at
2.5% of hematocrit and 0.5% of parasitemia in culture medium prepared in the same way
as described above for complete medium, but which did not contain hypoxanthine.

3. [PH]-Hypoxanthine (Amersham Biosciences, cat. ref.. TRK74) was added
extemporaneously to the inoculum suspension at a concentration of 1 uCi/ml (equating to
0.25 uCi /well). 200 pl of the resulting suspension was distributed into each well (other
than the control well H12 described below) leading to a final volume of 250 pl per well, at
2% of hematocrit and 0.5 % of parasitemia / well.

4. In each plate, 2 columns were reserved for control wells :

e Column 11: Positive control wells: PRBCs with 0.2% DMSO - (i) to determine DMSO
solvent effect on parasite growth (at a final concentration of 0.2%) and (ii) to compare
with cultures treated with test compounds.

e Column 12 (comprising wells A12-H12):
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The cul ture nmedi um conprised RPM 1640 with 25nmM
HEPES, sodi um bi carbonate and gl utam ne (d BCO(tm

W@ 2407/188%8 . 52400), supplenented with 10% of ppOl/EP2007/055188

human sera AB (lrvine Scientific, cat. ref.: 5009) and
HT suppl enent (0. 15 nM hypoxant hi ne and 24 nmM
t Y21 hefgckgBrBrOValve wells: Urififected IRIBGY ~ thamanortenl 4o obtain the

Wevsaﬁ; %ﬁmwaﬁmsmm@aréﬁ% al i quoted and

i umzt .I.%lege%taéf{ec?g%ngdl urﬁ u\g@ QNeE 3"%%# 'S'WEPMSO solvent

useftact 9n FRBSSRYFoMPagngd these W@éﬁ wrﬂ@ CQ||§@”a1ﬁdN?J||Se war ned
t H127/R6h-ritidadiviodreflc PRBCs Wittd cbidoingpoganthime O+(istaoeirry out a thin

SU&Q@d“ﬁfn?'&? dé‘%FrﬁlnBrﬁé?éélt%ﬁ\af K/QUé"é@t@} ﬁw% R Wﬁﬁcr&%b{ﬂ%nd (ii) to

romin

st PRLIecaslet Sous G Biopefy g s phsayy(200 i of inoculum
" wshbensivrov@s prepared g weseribedraboye diterds 2t amh8) batowith non-tritiated

pr Wké?nthi_ﬂé irwtéamdofgbi]lr@pémntmﬂf@ tivsrbaddedttb ehispell & Bliggdolume of
n}]gptrlfuged and washed 3 tinmes with RPM w t hout

seru The upper phase, containing white blood cells

was renoved. The washed red blood cells were kept as a

55 0héplatespeersi incubiatedcionp 8 dioarsnat dB78Enundércloprapaere dtnasiphsre. At the

eNBIOP tHid 841, &lthid Gifm a2 M@deew@m&b{&drdd‘ba%ﬂ% SERRY (kI H12) for a

%g lcgnﬂel &Q% eloSP%X%r gF dl?%sﬁteggzrico C:QJ rr%t'onnv&as %pped by freezing

the B'é@ﬁ\?éﬁmiﬁhté ™A in 100% DMVBO on the day of the
assay. If necessary, conplete dissolution was achieved

6th<9 ErRMWiS wiaE ghéﬁsgleﬁ D ?né'ﬂsﬁﬁ ﬁwevl@%l Bei ﬁ&&?or@ho@of J-hypoxanthine

e it ok R derabht (@ bt (et t'sgg@ﬁtceg éf g the wells

w@erf@e\rﬂs@bormfgla%@re ﬁltqrhéw@&ammahcreéomﬁor%)\m@ a semi-automated
ceRHaestePiHdrvdstdres, TOMIEINTheffiltbRievéreldrtd @Rd Webted with a Melt-on

sglﬂ{llh%r?m%xam} Weﬂ@r‘?élﬁlgr !cgt {)e’? 616\@@#\5’3%8&%0%%88 | t E%goactlwty was

TSR e oo MY alar VBSRbRA LR TBIN VO | n o

assay plates was not permtted to exceed 0.2% so that

Thb adb4)sWire RERALLatdabt ﬂﬁé@ﬁh@ﬁ&rﬂeHﬂﬁ@é& red effects on
t he devel opnent of the parasite. For |C50

deternmi nations, 10 serial 2-fold dil ut| ons were
V. Analysis of the data

The value of each well was corrected by subtracting the background value from the
absolute value. Background was calculated for each plate as the average value in cpm of
the uninfected control wells.

For each concentration of a given test compound, the average (mean) value of the
duplicate samples was calculated.

For each concentration of each test compound, the percentage of inhibition was then
calculated by comparison with the value obtained from a control well containing PRBCs
which was diluted with DMSO to achieve the same well volume but in the absence of test
compound. The control well used here is the column 11 well described above (taking a
mean value over all column 11 wells).

Analysis of the data were performed using Excel and GraphPad Prism 3.0 software.
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prepared in conplete nediumin the presence of a
constant anount of DMSO. Any obvi ous signs of
wonmohisdoug ity of the stock solutions in 100% DMSOEPR2007/055188

preci pitati on when these solutions were diluted in
assay nedia, were recorded. Il1l. Plasnodium fal ciparum
Restits) werq parrassededs theaavemreumstandaidae\intiost ofzatrieastey dependent
expénthénts edrformediamdifdrenttaags.um at an hematocrit of 5%
in continuous culture using a nethod adapted fromthat

I? llshed by Trager and Jensen(1l) and Traeger(2).The
\ﬁ iblipgaRhY” was cal cul at ed by counting the percentage
of parasitized erythrocytes by optical mcroscopy.

1ThTraght WIRleAderPIBAguHMET Maliidaraditey ifladntihuels edffe. Science. 1976

cu t d with net hanol and stained for 10
A&&@@%@‘?ﬁexfck cat. ref.: 1.09204) at 10 %in

buffered water pH 7.2. The gl ass slides were observed
2antragett €dlitimatidn cimatsria paabsites cMethodp Eell Rick AI994 86! 7-2% e
E200) equi pped with a 100 X i nmersion oil objective.

cultur i ped at emat qer it of 5%
i Preigreint RE GaiBe 67 hetnwanehRY 5] bhialiaRe assessment of
paaratgnalwrﬁl achdly Ineat&ém aa BRINIaUDIateth gigradikgipn dechnique. Antimicrob

popgéras Cosmoter a8FNDEE; 058YE10-80nposed of a stable
proportion ( 70% of young trophozoites (ring forns)

and showed a regular rate of qgro fg of, 3.to 3.5 tines
The initial nunbecompaynd gt delequngtion i was
IMategialsd in culture flasks (canted neck, Corning)
i ncubat ed at 370C under | ow oxygen at nosphere (5 %
ovds2. 95 % N2) . IV. 1C50 Assay [3H|
i ne incorporation assay was conducted usin

AredTeint 863 Proetpli compewy] Withit- e purdly = 953 wasFrauied. a%@'s amount
wasrsplifmtiveeme difieren® Glase Viaks (fl I8ah! Vobintedeaan) qriagnal egy campound
im6ehah ofd.| Utions of the test conmpounds (50m of a 5X
solution / well) were deposited in duplicate.
Conpounds of the invention were tested in this assay.

At ovaquone were used as control

@rgarme goldents of HPBRC lyr&smere uded. TORral puoe WatéM(MABQYr&ds el used.

% vgéjr@%fé}%r&p h uﬁ’rgrp%?é \tN E-éwcf ﬁlgergé QQH? 695 fnﬁéﬂ’r@?& The

cemppﬂrl@wcﬁaehﬁa?”mve A aWa S8 %E@PW&SW”')

above for conplete medium but which did not contain
INPRSeerd. ne.

1. Procedure for gross solubility determination:

a) 100 ul of solvent was added to each vial with a digital pipette (Eppendorf Research
pro).

b) The mixture was subsequently subjected to vortexing for 1 min and sonicated for 5
minutes.

c) Steps a) and b) were repeated until a final volume of 1 ml was reached in each vial.

d) A microscope was used to examine the sample in each vial.

e) The solubility of the compound in each sample was calculated as < the final
concentration after all of the sample has dissolved and > the concentration before the
last solvent addition.

f) The solubility of the compound was calculated to be the mean value of the three vial
samples.
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3. [3H] - Hypoxant hi ne ( Anersham Bi osci ences, cat. ref.:
TRK74) was added extenporaneously to the inoculum

wGepEpas®ion at a concentration of 1 nCi/m (eqpet/EPDot/as5188

0.25 nC /well). 200 m of the resulting suspension
was distributed into each well (other than the control
wel | H12 described below) leading to a final volune of

259, Metd@hindBbh ,ofaéqtm%rﬂfm hRKBi 6 {atssﬂﬁﬁhé)cﬁe%&fl stability in the

par as h pllate, 2 colums were
reserdvéﬂ'nb%f) fs ?t a\/\%'jqbéee'ﬁ)c Col unm 11: Positive

FoniseetoPf hel th@e MB@g‘NﬂstHiePﬁ@d/@@NE@”beéi%bot’% i e¢thighnihgeamount of
doMpousd vee dtalBf dissotved nthp sllegirigeprocealtdwhs butssetjusraly carried out:
% Fl%‘?r@"ra"f“ddﬁ'f‘ rék. 8%%92'6%&!&@%‘ Solid oBin¥Wal added to the vial to

st . co

t t
BRI H&%‘%‘%ﬁ |°§Y‘5&1°2 REYNd Ky B¢ mﬁureeaé%{oguﬁéuo%fﬁmved solid.
twelrn@ saumlesf e«tﬂr@dnam@élcallybls@rmd demf ohr. t of geawirad, t additional solid

ba@&@;ﬁ@m oremd) Wasfaaae RBGRaimbiheiebsPar R aht @Ben the samples were
§°| vent effect wells: PRBCs without DVMBO - to
er m r?e

O sol vent effect on PRBCs conparin i
°c) hE%%“ e seanigs; werediteied (Millingse Milex filfess PV%H Or%avnéaeg Myge aliquots
wewere tBRBC®neiftom eaxdhdf Iﬁ}quMIMS)I’B}‘Id-an@y)Sed by LE&rM$. out

G LB Ueng frl SRR Sl SRS e e S per v
papagﬁ dﬁa{%iee'ﬁf; %@%ﬂé%ﬂ?y during the assay. (200

m of i nocul um suspensi on was prepared as descri bed
mbnemslassag far amalytidal lguhntMiddtionon-triti at ed

LU UB Wt @SQ bly $i.mBY dNdewa I&S AR %ith a Luna
5{’3‘% E F‘#@f}%gt @H‘af‘(ﬁ%’%ﬂg gﬁ@%@f tl%ﬁ'@g mtgq@ced with a

WaiptredMBE 209 NS spectrametere Bl corfcentratiomsafdhe finaltdaimple as prepared
dboleNviRS calailgtedM fidin tthet H08-rerRddrRACtdIvRItiISANGUNS OBRided from serial

oH&t?c)ns %qra Fa nYN/ISs%ﬂJtloﬁ%Wtﬁeokorﬂyganlaeun%%y%8&@“% ?Hf D‘V[;ﬁ‘f(l) Aldrich cat.

’61 a?t7@§5§\)/§‘t°ﬁ¥§‘i’wt'°ét -800C. 6. The grovvth was
guantified by neasuring the | evel of incorporation of

isﬂ,a@ggwgl ne into the nucleic acids of the

arasi f t ng _the I at nt.ent
R ool Tobeatn Yap d8uBriud ity pRal G splfpare! “statstica
apdtgraphi¢ analygis ®f 4f21a yag qeﬁfoangcénﬁmgd\ﬂlgr@gpfé&xcel The concentration
(relh bnd3oNibitity g/ niiafor eatte corBPounBQdE=EYIculdibeé ukinttes peak areas from

twgaems\é o501 e dbedidatidh &gl t-on

lli. Compositions of solvents used in these assays.

A) FaSSIF is a solvent which simulates the Fasted State of the Intestinal Fluid.
(FaSSIF: Fasted State Simulated Intestinal Fluid). Its composition is as given in the table
below.

Composition of FaSSIF and the pH 6.8 buffer used in FaSSIF

Composition of FaSSIF
Conc. Quantity per 100 ml
NaTaurochol. 5mM 269 mg
Lecithin 1.5 mM 114 mg
pH 6.8 Buffer Qs Qs 100 ml
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scintillator (Meltilex(r) A PerkinEl nmer cat. ref.:
1450-441). Incorporation of radioactivity was neasured

wowdoi/1asols count er (Wal | ac M crobet a, Per ki nEl ne€)/EPIhB055188

assays were repeated at |east three independent tines.
V. Analysis of the data The value of each well was

correct@oﬂaposnbhrawﬂgamrbackground val ue fromthe
absol ute val ue. Backgr Jhggcvvas cal cul g tcﬁgjl@ @ch

p| at e as—tne—average—varte tH—cpmof he—uhirfrected
control Me4AQ% For eachO@8BMntration|S9%4dgi ven test
conpoundkCit he average (o@am val ue of |tiBetodupl i cate

sanpl es N‘@éHcal cul at ed QF%rH @gch concentration of each

test con utnru, the perrTentage—ol of —hibhition—was—then—
cal cul at\Watehy conparisoWAith the val u€Shtained from

a control well cont aini ng PRBCs which was diluted with

%@b?e@%@ﬁ(?r&&%u?ﬁ”e wel | volume but in the

The c ntrol wel | used here
1st depanation of 4 Lot : 3 adeove (taking a nean
Val ue. ey patassigol phmpnale\mﬂl1§)401Amabty15$lsmamlqude vekae aissolved in
aBFoX. DEU fﬁbeWé‘ieHSl ng Excel and GraphPad Prism3.0

t?f t e HR%gl sY&%rtE 6'3%( B{/ %Fb%veg d&pend%{)@g% hydroxide (Scharlau

andard deqr &8 o éast

IR GHO é’"ﬂéf Maengtig SHHINGi f f er ent days. M.
1Bt bl iThgrraigtuye Was diletto AValaems @h 10Emliithewateml ar i a

parasites in continuous culture. Science. 1976 Aug 20;

93( 54:?73- R Tr Cultivation of malaria

ara . 1994; 45: 7-26. 3.
TRsj 268 me Nafaurosheli é‘}\ldrl@JT 49@%1\@@8 dissol@tlinagppaex. 80 ml of pH 6.8
Yaffant i tati ve assessnent of antimalarial activity in

Ut . '
2’ 6 r 0, 1nym%l Ie}§m@(§ g%?;gaﬁ’ %1 g} rgi}ggfégc%eéoo@é%lgc}ﬂrﬁ;l‘fgj@hollbuﬁer solution
@dﬁr‘ﬁ%%?ﬁf”%%f’ fovith 9'“’8%?"?3 ). Materials

Ao np dinedssuingamixtute wab diuted tea voldmeaip 00 md with flrtheCoN®. 8 buffer

DY i thheXinAPdBINRH WRAHVERS wittha fay@®iiifrogen or alternative inert gas. The
bottle was sealed with parafilm and stored at 4°C.

Q)

~tt

B) FeSSIF is a solvent which simulates the Fed State of the Intestinal Fluid.
(FeSSIF: Fed State Simulated Intestinal Fluid). its composition is as given in the table
below.

Composition of FeSSIF and the pH 5.0 buffer used in FeSSIF

Composition of FeSSIF
Conc. Quantity per 100 ml
NaTaurochol. 15mM 806.5 mg
. Lecithin 3.8 mM 288 mg
| pH 5.0 Buffer Qs Qs 100 ml
‘ Composition of pH 5.0 Buffer
| Conc. Quantity per L
Glacial Acetic acid 0.137 M 8.250ml
KCli 0.20 M 15.2g
NaOH Qs pH 5.0
Water N/A Qs 1L
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was split between 3 different glass vials ( 1.8 nl
vol ume each), placing 1 ng conpound into each one.
weodovasgods and buffers Organi c sol vents of HPLCPQI/BAE®07/055188
were used. U tra pure water (MI11i-Q grade) was used.
Buffers were prepared with ultra pure water and
Referereate): uSatiy ONiadaigesy |Hatter | kabegbergheReppasosiand ofsessman -

POl rreasdutic IReeBarcR M OV Mol B, 1dbiss assay are descri bed

bel ow (part Il I) 1. Procedures. 1. Procedure for
grosi: ég!fu ity determ pation: a) 100 m of sol vent
8 €H°0lpé?° U% a digital pipette

v ferdolutidon The mi xt ure was
154 ba@@%%ta}ésﬁmrﬁ?&ﬁo@%ﬁd% YD §MtiBOadetE aénd”%v@readlﬁsolved in approx.
gﬁgnl c?t e for m nutes. c) Steps a) and b) we
®intil a final vol ume of was reached in
1é2ach T\hpaPH wys A@dm%%éeo’bé)m@wu@édt% AxDaPhe Ot (Scharlau SO
0ganploe) underanignetiaktirriay. The sol ubility of the conpound
i) TR0 HATR Rad e CHIARIAE offord i baet
concentration after all of the sanple has di'ssol ved
and > the concentration before the |ast sol vent
2addiPrepatation off 100 mi) offieSSIK of the conmpound was
2cal cgbebang NaTheroths? (ARach 7-a008) viads dumwehr:eeo il @F pH 5 buffer.
25pmPhes ngg |egﬁﬁ|ﬁ é%ﬂm%trb 78 é%fwaesq&ig%dn\%rd dH'I?wé "f%h{dché{l(bulffgr solution

(assum n esited

(%qledao%mmaewjroge}Ibf,tllegnge(ppg} he three vial sanples
2pr. epdhedesdtingesstutivb eds aibated to a nolameath 100 enl avitb it 5 baiffer.

ngggﬂgglgﬂps%édﬂgh Q\Hsycodééa %fﬁeﬁleyémorﬁfdg’eﬁ;’dr%ﬂesrrrr\g’il\lle inert gas. The
b§h‘8ms sﬁgl‘?@a“&% paégf‘i'%rﬁff;] t‘%‘e‘ga{iﬁtl onal solid compound

was added to the vial to maintain an excess of the
0) Sohubilindati pH 7ldewas déternenediintphes phaterbuffered dalme PBBY(Fluka cat. ref.:
7%% )d b) The sanples were nagnetically stirred for 24
requi red, additional solid conmpound (0.1 nm)
was added to maintain excess of it and then the
D) Soplbdity atgptt1Hwas dateranipadin 0.1N HCI solution (Scharlau AL0744010C)

E) Solubility at pH 4.5 was determined in sodium citrate 0.5M solution. (Aldrich 25,127-5)

Results of in vitro activity assay and solubility determination assays

In vitro assay

All Examples of the present invention (Examples 1-8) described hereinabove were found
to have an ICs, value of less than 75 ng/mi.

Solubility determination assays

The solubility of all Examples of the present invention (Examples 1-8) was tested in each
of the two solvents FaSSIF and FeSSIF. The data are shown in the table below.
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c) Then the samples were filtered (MIIlipore MIex
filters nylon 0.2 um and three aliquots were taken

W@ oova/1380a8n each of the three vials) and anal ysedr/Bp2007/055188
LC-M5. d) The pH of the final
was nmeasured with a pHnmeter (WW pH330i
pH el ectrode Sentix 41).

and a

solution in each sanple

3. LC-MS assay for anal yti cal

quantification Al filteselibdityTaBles Were anal ysed by
LC-MS. The analysis was carried out W|th a Luna

5“10(% eoHum—4—6>350—+m—ust 16 —a— Pt J.\'I.U 1 HPEC
| nSBHUBEIR | nt er f adekamnle o Seekity 2BIBHBOINVE
spectroneter. The doncentr at|iipFa88IR h&ebsiral sanpl e as
repared above was |cal cul at ¢ m th f a reference
pal |phr::n‘|nn muc\/p bt ained fﬂlrgf/ﬁ"ger|:?1br!ﬂjnfln s of a
ol fit het compound*under ijfYestigatijon in
OT( r| c (f’atF ref.\ 27685-5) stock solutian. 4.
Analysi s ‘of data The anal ysi|s of all |[LC-MS data was
performed wth Masslynx 3.4 |seftware..Statistigal and
gr aphi c, anal y&i s data was perfornmed using Mcrosoft
Ex:e&,. ation (mMy) and soljubility (ng/m)
f or conpound was cal culjated using the peak areas
from an‘pIand those frjomthe calibration|curve.
I af, solfvents, . used 1 n.[.hese assays. A)
Fas E?v%j) %l ch sijmul ates the Fasted | State
of testi naI FI uid. (FgSSIF. Fasted State
Si nul at'ed I ntestindl Fl ui d).| Its conposition is as
gi yer—+hthetabletbelow—Cagrpositienp—oef—FaSSIHr and
t he el in FaSSrFFassl i *Pt epar atijon
pr ( ration off 1 L of pH 6.8 buffler
sol g potassi um phos hate and 16.401 g
po Were drssglved T gpprox. 990 nml  of
wat sadjustedt068by sl ow
addi odi um hydr oxi de (S$charl au S(B
04 netic stilrring. 1./c The mixtlure was
di | gf 1000mi*wi t h water.
7 Jeke dedede
8 dededede dededehe
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2. Preparation of 100 ml of FaSSIF 2.a. 269 ny
NaTaurochol. (Al drich T-4009) was dissolved in approx.

w@0ooriizsofis pH 6.8 buffer. 2.b. 114 ng | ecithin ¢S/BPB07/055188
P-7318) was dissolved in this NaTaurochol / buffer
solution (this was carried out with a nitrogen filled
glove bag). 2.¢c . The resulting m xture was diluted to
KeytoTdabr of 100 ml with further pH 6.8 buffer 2.d. The
final solution was covered with a | ayer of nitrogen or
alternative inert gas. The bottle was sealed with
Spafdebithinimit ored at 40C. B) FeSSIF is a sol vent

Swhi ch sintil ates the Fed State of the Intestinal Fluid.
1£6e$SI F: ked State Sinmulated Intestinal Fluid). Its

5 %gysitian is as given in the table bel ow

osition of FeSSIF and the H 5.0 buffer used in

18e3%0FRef &fence(s): Galia, Nicolaides, Horter,
Lobenberg, Reppas, and Dressman - Pharnaceutica
Research, Vol. 15, No. 5, 1998 FeSSIF Preparation
procedure. 1. Prepare 1 L of pH 5 buffer solution 1.a.
15.2 g potassiumchloride and 8.25 m gl acial acetic
acid were dissolved in approx. 900 m of water. 1.b.
The pH was adjusted to 5 by slow addition of NaOH 0.1
N (Scharlau SO 0441 0 10C) under nagnetic stirring.
1.c The m xture was diluted to a volune of 1000 mi
with water. 2. Preparation of 100 nL of FeSSIF 2. a.
806.5 nmg NaTaurochol (Al drich T-4009) was dissolved in
80 m of pHS5 buffer. 2.b. 288 ng lecithin (Sigm
P-7318) was dissolved in this NaTaurochol /buffer
solution (carried out with a nitrogen filled gl ove
bag). 2.c¢c . The resulting solution was diluted to a
volunme of 100 M with pH 5 buffer. 2.d. The fina
sol ution was covered with a | ayer of nitrogen or
alternative inert gas. The bottle was sealed with
parafilmand stored at 4o
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\' . C Solubility at pH 7.4 was determi ned in
phosphate buffered saline (PBS) (Fluka cat. ref.:

wOoOB33)s0y Sol ubility at pH 1.0 was det er m nedpCTEB2027/0$5188

HCl solution (Scharlau ALO744010C) E) Solubility at pH
4.5 was determined in sodiumcitrate 0.5M sol uti on.

Claiisyr i ch 25, 127-5) Results of in vitro activity assay

1.

and solubility determ nation assays In vitro assay All
Examptsfipdiindidi€ophgisent i nvention (Exanples 1-8)

descri bed herei nabove were found to have an |1 C50 val ue
of less than 75 ng/m . Sol ubili det erm nati on assays

The solubility of alg Ex S resent
i nvention (Exanples este of the two
sol vents FaSSIf¢ e da e shown in the

t abl e bel ow. Sol ubif] i ty| Tabl eKey to Table S =
solubility in rrg/ l;K€<5 5<S<10 10<S<h0C ains 1. A
conpound of FdR ; erein: Rl represents hal o,
CF3or OCF3; R4 repré’kents hal o; One of R and R
represents nmethyl and the other represents -(CH2)nOH

- HC=N-OR5.; R5 represents Hor G -3alkyl; n

R
Wﬁ%rg fesents 4; or a pharnaceutically acceptable

derivative thereof. 2. A conpound or a

R'pbpresats bibloc8F} of GCELpt abl e deri vati ve t her eof

R

according to claim1 wherein Rl represents Br, O, F,

4Cr:ggr%£er%:ﬁglb;

One of R? and R® represents methyl and the other represents -(CH,),OH or -HC=N-OR?;

R®represents H or Cy.alkyl;

n respresents 4;

or a pharmaceutically acceptable derivative thereof.

A compound or a pharmaceutically acceptable derivative thereof according to
claim 1 wherein R’ represents Br, Cl, F, CF;or OCF.

A compound or a pharmaceutically acceptable derivative thereof according to
claim 1 or claim 2 wherein R* represents Br or Cl.

A compound or a pharmaceutically acceptable derivative thereof according to any
preceding claim wherein one of R? and R® represents methyl and the other
represents -(CH,),OH, wherein n represents 1-4.

A compound or a pharmaceutically acceptable derivative thereof according to any
preceding claim wherein R® represents methyl and R? represents -(CH,),OH,
wherein n represents 1-4.

A compound or a pharmaceutically acceptable derivative thereof according to any
preceding claim wherein R° represents H or methy!.
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3. A conpound or a pharmaceutically acceptable
derivative thereof according to claiml or claim?2

wob@raszs4fd represents Br or C. 4. A conpoundPOT/ER2007/055188

et Mownm@cwgmsé@ﬁl@@

pharmaceutically acceptabl e derivative thereof
according to any precedi ng claimwherein one of R2 and

. R3  regmesmmt or mephaynacaudicallyeaasepleblerdepivatirerthereof according to any

-( B&hY cllie Whkreidn F@RERTRN 6r3-4. 5. A conpound or
a pharmaceutically acceptabl e derivative thereof

accord| ng to any precedi n? claimwherein R3 represents

(TrRhaomaceiieallyi aecaptable derivative
r e pthessfteheteid .théconmpamaposeldcted framphagraupeohsising of:
accept abI e derivative thereof according to any

B Tl RERE el SuBBpbbiDaron

4(ww)eny@dmoa@,cord| ng to any preceding cI ai mwherein n
3- Glﬂ&roeﬁig!‘)"ﬁﬁoxgtm@fhyﬁ -2-Bethi- s.ptmm[(ltrﬁluaﬁaﬁwtm)cgy]bﬁer%akmﬂenyl]

R,

b%aceutl caI I y accept abl e derivative thereof
e is selected fromthe

3- cg]gﬂ{g-ﬂs({‘nyqif@xmethyl) 6 methyl -5-[4-({4- [(trlﬂuoromethyl)oxy?phenyl}oxy)phenyl]—
4(BH)gyfridinond- (hydr oxynmet hyl ) - 2-net hyl -5-[4- ({4-[(trifluo

Py

3- Mtﬁsizb()ﬁyare%yﬂw&hwlslrﬁét )ﬁ-)ﬁp(;le{gwdtﬂlﬂuoﬂrﬂéﬁ\f ﬁ%@hﬂ]o& ﬁen )4(1H)—

or 0- 6-( hydr oxynet net hyl

H%Pr%’} ({4~

henyl ] d
5- @hI@nerfbmtrm-ewaﬂoé;dfgﬁnyabfgrg%em prs;%lmiribeb?f anﬁfdnwro 2

pyfd]ﬁ@daibdldenysdéphmwl }oxy) pheny| ]- 4(1H)-pyridi none;
5- @hl&'&'

orret %9 é’ Tﬁgﬁ 3(1{ l]‘ ro’qfﬁ&)%y“ glfc ghy'ﬁeﬁ&lf h L 4 dro-2-

3 [4-({4-[(trifluoronethyl)o

Xy
3 thmfe@h?*bx'y‘) p*mﬁﬂ I{4i(t”fm0mrh9tdylbpxy}phenyl}oxy)phenyl] -1,4-dihydro-2-
pymmédélrm@@fyaaloqmaydﬁd oxi me;

3 c{‘;o?&‘ S(Eﬁp( 48?6%) %%&gﬁ 5[4 (14 (RS oM TE, IR HR nyi)-

)rﬁyﬂﬂ'ﬁee%r bal dehyde- O net hyl oxi ne;
3-chl or o- 6- net hyl - 4-oxo0-5-[4-({4-[(trifluoronethyl)oxy

9. ] Phanydmearl Nmemk] - 1, 4- di hydr o- 2-

pyri di necar bal dehyde oxi me; and

3-Chloro-6-(hydroxymethyl)-2-methyl-5-[4-({4-[(trifluoromethyl)oxylphenyl}oxy)phenyl]-
4(1H)-pyridinone.

10.

1.

12.

13.

A compound or a pharmaceutically acceptable derivative thereof according to any
one of claims 1-9 for use in medical therapy.

Use of a compound or a pharmaceutically acceptable derivative thereof according
to any one of claims 1-9 in the manufacture of a medicament for the treatment of

malaria.

Use as in claim 11 wherein malaria is caused by infection with Plasmodium
falciparum.

A method for the treatment of a human or animal subject suffering from malaria
comprising administering to said human or animal subject an effective amount of a
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3-chl oro- 6- (3- hydroxypropyl )-2-methyl -5-[4-({4-[(trifl
uor onet hyl ) oxy] phenyl } oxy) phenyl ] - 4(1H)-pyri di none.
w@200v18008p0und whi ch is: PCT/EP2007/055188
3- Chl oro- 6- (hydroxynet hyl )-2-nmethyl -5-[4-({4-[(trifluo
romet hyl ) oxy] phenyl } oxy) phenyl ]- 4(1 H)-pyridi none.
10. compeunsoomd pharraagsiiéicatiycansepteblel gertvatiepthergad according to any
der byabi dfnmsheg.eof according to any one of clainms 1-9
for use in nedical therapy. 11. Use of a conpound or a
phar maceutical |y acceptabl e derivative thereof
14accdy Mmakpd aceidingrie @aine[13i Waereinomalarianie ¢AMSaH Lyt tifection with
of Rlaspddeantaidipdram. the treatnment of malaria. 12. Use
as in claiml1ll wherein nalaria is caused by i nfecti on

gtﬁbasrmdl mfalcg?r um 13, Arrethodfg ticall

tr e&t MERATMA5FY %Fr?ﬂ]@ 0} ORI S UG SEMROYPE eF'i ﬂgpﬁ‘alI gapeuticaly
mal aeqentabimgenivaiiveytheraf sceardingig any ose iofl claimsi-Sand one or more
ani pRarniaiebitReally actepfabrcdariers and@dnéxapdiers.ompound or a
pharmaceutically acceptable deri vative ther eof
according to any one of clains 1-9. 14. A ne

16gccdY BIORESS 9 dhe PrAPRMALIGR Of éPPH‘PHHW‘%ﬁ Pl F‘?@“@ahé%d’%&}ed in claim 1,
i nf ewtprigingsi t h Pl asnodi um fal ci parum 15. A
phar maceuti cal conposition conprising a conpound or a

ceut|call e er i atlvet [
(ASREATRG AL A SREFIA D Bk Koheptrebliehal GErar OCFs. with o
halpggap fR@ut i cal |y acceptable carriers and/ or
exci pients. 16. A process for the preparation of

conpounds ok E Il as defined in claim1, 0
conprijisin Re png ﬂalg npound of F R’
wher g ‘ pre -(, 3 or ®k3
hal Hal ogen dommor or

OH
HC N I HC N la

or
(B) Reacting a compound of Formula XV, wherein R' represents fluoro, chloro, CF; or
OCF;, with a halogen donor;

@ Halogen
| donor

or

(C) reacting a compound of Formula XX, wherein R' represents halo, CF;or OCF3, and R*
represents halo, with NH,OR?®.HCI, wherein R® represents H or Cialkyl, in the presence
of a suitable base;

o)
0] R’ 5
R NH,OR™ .HCI
| | base
H.C N
3 H | XX
o)

or
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(B) Reacting a conmpound of Formula XV, wherein Rl
represents fluoro, chloro, CF3 or OCF3, with a hal ogen
waloovan3sotial ogen donor or (C) reacting a conpoupdr/@bP2007/055188
Formul a XX, wherein Rl represents hal o, CF3or OCF3,
and R4 represents hal o, with NH20RS. HCl, wherein R5
(D) egscting atcomrodpd of Formaia Xl whereiRR' jeeresarta hglo. £Fs or OCFs, and
Rstdptesehts halee withr NELORZHC!, i whereinc ®iprepredents Aoomd,galkyl, in the

prQQane\shggg'{dmeﬁgasré?presents hal o, CF3 or OCF3, and R4
represents halo, with NH2OR5. HCI, wherein R5

represents H or Ctal kyl, in the presence of a sui télbl e

base;g or By e ing a conpound of Fopmul ) :

gher i n pre f 1 dibis@R° at1l Or gt , a R
epreEs s hal o7 t o—a—hydrogenation [ in the

prelr,en e of a suitable catb@gst. 17. A
prrepdy’| ngHa coggound of Fornula |1,
presents hal o, CF3 or OCF3, by resg,mptive openi ng of
5 a conpound of Fornmula XXV, fol | d®d by 18. A process
oraccording to claim 17, wherein the conpound of Fornul a

(Ef%ﬂt}{eétiﬁg fa’%rﬁp&%}{ ‘of Formula XXII, wherein R' represents fluoro, chloro, CF; or
OCF;, and R* represents halo; to a hydrogenation reaction in the presence of a suitable
catalyst.

o
O R’
R‘tﬁ hydrogenation
H,C N
S N XXl
0 OH

17. A process of preparing a compound of Formula Il, wherein R’ represents halo, CF3
or OCF;, by reductive opening of a compound of Formula XXIV, followed by
cyclisation of the intermediate enamine under suitable conditions.

o 0
] . . O 1
R' reductive opening R
and cyclisation N
0] p | | OH
OH N
H I

1

- XXIV H,C
15 O—N

18. A process according to claim 17, wherein the compound of Formula XXIV is
prepared by acylating a compound of Formula XXV.

o} 0
\©~R1 acylation ©R1
pr— —_— —
) o)
OH XXV / OH XXIV

O—N O—N
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