HETEROCYCLI C | NHI Bl TORS OF STEAROYL- COA DESATURASE The
present invention relates generally to the field of
WO pdvoho4o6 s of stear oyl - COA desat urase, such aRCT/EP2009/052097
heterocyclic derivatives, and uses for such conpounds
in treating and/ or preventing-various human di seases,
i ncl udi ng those nedi at ed by stearoyl - CoOA desat urase
(SCD) enzymes, preferably SCD1 , especially diseases
related to elevated |ipid | evels, cardiovascul ar
di sease, di abetes, obesity, netabolic syndrone,
dermat ol ogi cal disorders and the |like. Acyl desaturase
t j [
PROGESY FOR PRI ARMG IO NSRRI QU SMIERE 1 fk soruTIONS
novo synthesis in the liver. In mamual s, at | east
three fatty, acid desaturases exists, each with ]
Theiressps wyeE jpadelpfes itq § Progesstta Peepagseiuparse uraggiymige|largobitions that are

T e

info8dDs) act with cofactors (other agents) such as

NADPH, cytochrone b5, cytochronme b5 reductase, Fe, and

nol ecul ar @2 to introduce a double bond into the o
Drog dotovegsp pragrans fraeuently gdensfy mategrlgs withthagh Biolpgicgbactivity and

' t A) . pLefetr .
0 TR 55k SR VP BB PGB B
chéthalpropedics in@nlg soubey bed diseo [pddmiate) e ylteGhA phdBiatddynamic
and ol eyl -CoA (18:1), respectively. The resulting ,
ANgHAFIRIRALIG PERSEIS A pyrorpprRd. gFadikignaily medidicptign of properties such
f ' AL achd: .
s AN, 5L OB LA B 500 S E3 Bl v gposced b
foohiap asltssrfobniesile melecAler wither vaniet ynafiphal maeus@llygeagsably

have be cloned. For example, t enes, have, been
COREHPRY j MArS tHogHE ﬁgvne d&%auﬁe%@)ma@%me%md to

id%ﬁfg? %r '@Mﬁle\%\h@% WRR lirﬁ%%%ci ﬁ%@%i&ﬁ%e@%g&%@%ghe crystal

). il e the basic biochemcal ‘role of

stiyetare iiribierenisattared pelsimpinbe, aidribercfone thephesicyl pedifertowmt differ. Co-

R, .et.al., Eur. J. Biochem (1979 Vol. 10 No. 2 ,
erifie g8 s e i it 05 RenGO MG ernfPling dferit)

Vol . 28, No. 4, pp. 285-290), it has only recently
W BB oL EAE, vy TR SRS G B B EDEESERRE amorphous o of active
phdesacitied inghSiaiis byyveBreomnviegtigated. dlnlike Rty sosiledhich are
co%]%%'en ?ﬁggﬂg'@g‘: aeﬁmt I o?ﬁig%@%é@ ﬁ?{géeépg@g@gg}%zw’hg%e comprised of
rafi/nfl0 ¥didnted RS IR € ot rAVE N TestHa%RSp Holk SolRIsQR SV plastic.

presénting new drug-like classes of conpounds that are
Unlgkefanystdlhngnsdidh caniariph@Gso hdst doviat hawnde fmatgumatingppinisping have a

niglEFroROTRE: e R By e ubit e S Ly i woine

an®¥pkbre€IRIS il RIrdliREohisANSE kSRS ta réreet t6iaShsrd 8fablerystalline
lipid nmetabolism especially diseases related to

foenevat ed lipid levels, cardiovascul ar di sease,
di abet es, obesity, netabolic syndrome and the |ike.

he present. i.nvent.i on pr.avi des.heterocyclic s
Ordgr e Biaradot R oviBh BE By dawf%wﬂ%&r ingudg mogity g rystal
ré5eadsWyasRrodYRi A dad Ahndd&iniPo fSHE BrydRld vatives to
P wodulaggﬁthe activity of 5?%2r0y|?%%A desat urase and
phar maceuti cal conpositions conprising such
Thdepréseat invas ioalpeo v\l &ofo e atp@sh £ prep AOR0T slipaghtiratedadqiddus solution
aspect, the inventjon provides coggfunds of Formul a

of(n]n):e:lle\ﬁmfuhgmgpipgﬂlg ng@y@dqvho,se_s bé{tb))N(dRCTg()&g) iIll water is less
the}t@i%"e %ﬁ?%l%)e:ogg%%\lﬁgﬁ%g%il% EN(%%% Rﬁﬁﬂé?%%ﬂ(sﬁg%%lgtis"e@[he steps of:
< N(R6)-,R8-C(O) -, - O-, -CO 0O, -NR6 =N(R
KJ/O%S?%%?@ - ) N( RG)Cg ( )RGa) N:O)C(c-? i C(C(:N% R6a) ) NE R é)q , gr
a direct bond; Vis -CCONRG®G6)-, -S(O,-, -S(O
2N(R6)-, -(O-, -R8-(O O, -RB-C(ON(R 6)-, -
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qui nol i nyl, isoquinolinyl, thiazolyl, thiadiazolyl,

triazolyl, tetrazolyl, triazinyl, and thiophenyl.
wWQR008s36943¢ at ed ot herwi se specifically in the PCT/EP2009/052097

specification, the term"heteroaryl” is nmeant to

i ncl ude heteroaryl radicals-ds defined above which are

optionally substituted by one or nore substituents

sel egt edsdlviapah Agpdiphilic @aippusd imgwefer aliscyble osdakniglvent;

al kynyl , hal o, hal oal kyl, cyano, oxo, thioxo, nitro,

aryl, aral kyl, cycloal kyl, cycloal kyl al kyl,

het & oedding vatcheind optigml iyl aastkighio mattcaqueatitylof aqueous alkaline or

gitS?rN? %%ﬂ)l %leit(%f %%r:o%ogi%ou:s I%’lg,: t%g&ls?ili%o provide a homogenous
- R15- Chfddi(dquddblsZolve R 14) (O OR 16 , - R15-

N(R14)C(OR 16, -R15-N(R 14)(S(O tR16) , R15-SR16 ,
-R15-S(O t OR16, -R15-S(OtR15, and -R15- S(OtN(R14)2

, Whar heaaaiag thaRbdution dnddlewém@dl]irésyluﬂe)adamm;rataiek\yﬂlich results in

hal oal cIo I k cl oal k I k

hat or oa Uiy on AR e R ey Plodiat  bipsipfiriigh BGUcSts Solution of

het er oaﬁa@ue!; s lessetﬁﬁﬁ‘o Bipofthe bAaRapHAt | y a direct

bond or a straight or branched al kyl ene or al kenyl ene

chain; and each R16 is al kyl, hal oal kyl, cycl oal kyl,
Tl&yeiwaig&%baﬂskﬁafatechjoydtlon&ffahlkylles chebe fathee padcessed by conventional

het er ocycl yl al kyl, .heteroaryl, or
%tqé% sty 2 Lyapihi lizpgipre piptiesze éirsre% to 3fford pgolidy whichggp og incorporated
in@fc haﬁnﬁﬁ&ﬁ%%%;yﬁﬁﬁg where Ra is an al kyl ene chain as
Plned above and is a heteroaryl radical as
defi ned above. The heteroaryl part of the
FlﬁkﬁEQﬁ@@ﬁ)M&)t@hﬁMbgﬂa?E beakpraRUriE (R erB}izltﬂdyl @p{bﬁiddt(ptgeée
as defined above tor a heteroaryl group. he al kyl

1 bprpmecndratedyaicpbarsp biiiey (04 theydisadaun sl oblaprepracdp dasarabadyin example
1 &%E%ts{rgt&ﬁﬁ (ﬂff%,% rg]yéﬁmgﬂ) gekgggftg Igélé t%lnl?(% hro&r otk I'dgfln%?techmques

- OH where R is an al kyl radical as defined above. The

Flgmg PAXYn Yo WEY plaeeﬁtotf@s&%thooataﬁ&e shsydy d@fﬁg g@é cc%entrated

carbon wthin the al kyl radical. The al kyl
rnltchl@r vy lition p &thieydisog o pﬁlhmfyl mem@t asai¢a¢rltl5ed91m bsinled ednch

I,ned above for ring
e~ @Byt UG ERYF 0o Sl 4 byl e ®ping Qi
conprised of tmo to four rings wherein the rings are
Fi %?gﬁgggﬁ{ﬁ%}ﬂ {fgf% agr H}l&y gd@?ﬂgﬁé L gcreyllm luthon of compound 11
IﬂqymmbﬂhkwhﬂmﬁynbﬂnmpeHonalIy substituted as defined
above for a cycloal kyl group. Each aryl nmay be
optionally substituted as defined above for an aryl
Fl@rré dps aEEGHY Pevésr peliempf thﬁa%ibhﬂ obtyaddrapray dubsthe eansentrated
I I ch
#%?égﬁg 0§gﬁ%§n&81 ?%H agag%hy&%utegﬁggggeflned
above for a heteroaryl group. The rings may be
Tlﬁtﬂh?éfsg egh § 1028 Eht9tl ﬁgedt HY-QH adTedith 66¢ opﬁﬂfe%ﬂﬁat%ﬁﬂﬁl Rr example,
of the rings nmay be fused to each
a cbﬁmdndl idtrsite onm@mnonemonmdun@t@ aale@strq@l@ @nmpomdt Avasuchethe terms

“g nver;ed under phys al ,condi tions
b gitys g ot é g%[ Oneacctan?78 “&e n%?ab bfggrein.
|nvent|pn Thus, the tern1 prodrug refers to a
A{qﬁsg?kﬁ?{ﬂlsc LifMlion? '{th{ elamcaotqaﬁﬂ{bgﬁgghr&ég%r u{‘%h%%ﬁgﬁf 'bhe claim, the

I s pharnmaceutical Iy accepta A" pr odr ug
teﬂmmdbbmpﬁsa@é lanchdcmnnprst@ ed> todednsuiped ks hanvm@adopen-ended

t here Is converted in vivo to an active o
G HRgo i Torths e RO OF et AOGL Py £ plyases "having a
leds@Rdrch hﬂélﬂdh?g"ﬁflé’efsﬁe WHeh ubd/ R the cd/ﬂtgit‘il)f bRy, elterm "comprising”
conpound of” the invention, for exanple, by hydrol ysi s
in blood or conversion in the gut or liver. The
prodrug conmpound often offers advantages of

solubility, tissue conpatibility or delayed release in
a nannallan organlsn1(see Bundgard H., Design of

o A NS\ —
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An enbodi nent of the invention is represented by
Formula (V): wherein, Vis a direct bond; Wis
W@ 00ea0%.d from -N(R6) C(O) -, or -C(OO; Rl is PYUEREH)52097
aral kyl, or heteroarylalkyl; R2 is Cl-4 alkyl,
cycl oal kyl al kyl , aryl, hal oaPkyl or aralkyl; and R6 is
hydr ogen. An enbodi nent of the present invention is
masne ket the\proces@indludecit 1eanthc rWited stddb,Roud dfafy GeluddRiddiitfonal steps.
sel ect h¥dro gen , aral kyl or heteroar IaIkyI; R6.is
Wh %rflsgéélﬁ hegeategpof ascqgg_po&ng IOk merbsg,téqn@ tREPD qp%rlsmg means that
I I
thév‘\ﬁdeﬂr?@lrrﬁﬁto Wm ?5.?1{(&?/ nclu i!}tgléaﬁt %ﬂ%%&ﬁég f@cﬁ?(l]é? B@édﬁ(ﬁon‘e@t but may
dﬁﬁﬁduhemﬁﬁmnhh&mahkyhcmﬂmﬁﬂanmr \ An enbodlnent of the
invention is represented by Formula (VI): wherein, V
is a direct bond; Wis selected from-NR6)C(O-, or
The@@r@} @ptlom S “Wmng]éﬁhas wed hrgin megns faat @rsghqegpemt]g{ﬁescrlbed event
vyl al
or%ﬁ’c e%%’ Eﬁ 11668%1;(‘/5 d:&g%lg’hérﬁi tﬁXt t%ﬁ%@élﬁ%ﬂ%‘? ?ﬁtdgsy nstBhces where
th@émemt cﬂdilﬂ@ﬂinb@ﬁcduﬁs adeinghmceYid whigh i does hotd dadl cxaipls,
drogen, aral kyl. or
an@@#larawwﬂértﬁéfr mefr@ tf{aé the Rptisgaty subistitures meicyimay iegsporate a
hal oal kyl or aral kyl; wherein the
c%g%gg?&§¥§ﬁﬁ%¥{lsEP2009/051926 mhereln the aral kyl is
wherei the Cl-4 alkyl is , and CF3 wherei n hal oal kyl
THeS e oul" 1@@56@%&@1‘1 f&r‘ﬂ%atﬂipp?&ﬁm'afé‘i@elﬂi {hefredidn of, roughly, or around.
represented Formula (VIl): wherein, Vis a di r ect
Whehde team ‘s 'ReYsed @) conjmctm@ml(; nurpgrlqagraﬁg@ rogedifics that range

byi{;cge%nlaé{g ?rlgr%%uelg aé?d'o?(fe g{wq élo ﬁlgr}l&;cragle@{l%%?geg anéthRgl gesneral, the

tethy wmge'ns Md&ﬁ’fﬁﬁdtdﬁﬁﬁtﬂlfﬁfi ntlllﬂerl@ﬂ eslee tbowevidtbetov the sMted value by
is-ad|frect bond; Wis -N(R6)C(O-; Rl is hydrogen,
a%ﬁﬁp%yr;@V6heteroarylalkyl R6 is hydrogen; and R2 is
Cl-4 al kyl, cyclocalkylalkyl hal oal kyl or aral kyl ;

W P R i R TR bt n e ot

stRETHRGE BRbe @Eoﬂtiﬁaummf@aﬂiaggz okGeré ERGIES ergxsfadnraxsta?&rtml I between
(VIII) wherein, Vis a direct bond; Wis g a

these ex@@;sg(c IR]_Stp\@np@;twt@éeh Phalfna}S'WnyOOSo%@) 1861 0) These are solids

PSRRI k5 0 AL Y LA e o

popitieharorést velifleadiaimsmg scﬂlfle ddgeeqlrfeﬁeﬁtatmml ®nddr ofi tHeScoMstitBent
(g d|rect bond; Wis -N(R6)C(O-; Rl is hydrogen,

moleelesy | or heteroarylalkyl R6 is hydrogen; and R2 is
Cl-4 aIkyI cyclocalkylalkyl hal oal kyl or aralkyl

wher ei L al ky erei.n t
Amp%”nﬁi B P G0 S B Rl ekt i
rlma 9hind A& cigbive Aid Mnméh Ea@iilesUf aepiRMIRCS0 REules.
ormul a ( is directed to conmpounds wherein Qis |,

Amplgiphilig émﬁiwﬁﬁwelfa@ﬁeﬁ@lq feefofrp rm@weﬁ gfhr:@ e Gnegnkgatiomm solution
%5 ?ﬂe[ﬂr cYItf‘é\é rgrlcellggonc gatB% ‘ﬁ\gﬁlﬁrp& oéﬂlﬁ@ glo?ek%ﬁfég Shoq/ lyotropic

roup O COfT'pOUI’] oun

hqtuhDS@st@DﬂﬁB Pl cyivacel dprdlﬁg oMN(HR6)oG(rfd balarices m@&@):n theV
r a.dire

hyg&péuhcl:pfrtl aéldﬂygmé%lﬂc parti hquacﬁ R@ﬁ{qllme épa&,rﬁ;}]. jis lyg'rrmbrg(g,f the phases
I

ha?% g)rn )%%d‘& e'nt oﬁ‘gl)r%)\/fﬁérk%{reze _&Mf:c't&% z%‘ré rf(gg;/eg thJiough the micro-phase

segtegaromIQfGWyluaiokr;patlb]h@bﬁlpoa@Iy$ omma nhtmrmt@mcylba‘ﬂdapl is alR@veryday

cxipalty I L sotaber” eyal oa byl 2 <O

cycl oal kyl al kyl , aryl, hal oal kyl, aral kyl,

het er ocycl yl , heterocyclylalkyl, het eroaryl or

het eroaryl al kyl ; each R6 is independently hydrogen or
al kyl; and each R7 is independently hydrogen, alkyl,
trifluoronmethyl or aryl. O this subgroup of
conmpounds, a set of conpounds are those conpounds
mhere VVIS -N(R6)C(C» V |s a d|rect bond Rl |s

o, o o o
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yl met hyl ) t hi azol e- 5- car boxam de;
2-(3-(3,4-difluorobenzyl)-2-oxoi mdazo[idin-1-yl)-4-ne

W@ boovAod4se (( 1- met hyl - 1Hpyr azol - PCT/EP2009/052097
4-yl ) et hyl )t hi azol e- 5- car boxami de;
2-(1-(3,5-difluorobenzyl)-5-8xo0-1 H1
,2,4-triazol -4(5H)-yl)-4-nmethyl - L/-(pyridin-2-

Thel ck’ﬁﬁteh’yd)f)tht&i’rfﬂtﬁerfsokiaﬁmaﬂaml%changes the self-assembled structures. At
2-(1-(3,5-difl uorobenzy

Ver§21031v qrpplg&l@ie c&elgﬁtraypgl thc ﬁpthqylref; mllé ?6 dispegsed randomly without any

GROAR ?lhh but still trati hil ill
orG RO XE MRy higher (ut sl ove) opcenuration. ampiyphilic molocyles i
spdntaﬂcomsllyrasa’nﬂjle M@éplﬁrlydl)rmbélles or vesicles. Micellar aggregates assemble to

ri met h I azol.e- afb mnd
orkh e %Wm@h Is DR :P)f(tfie AOPRP IO SHELRGLY B! PRTIBGS
hy@fdp(}?ﬂlf& (%va)’e!r-)solulb{e‘) cpadedd Bqdous solutlon These spherical objects do not order
yl t hi azol e- 5- car boxam de;

themwé\tehym soziut(lm broesr( At Kllgh¢ﬁdoum1m90mdh<;/$tﬂbmz§d Orideried assemblies
d { hi I 1. de; .
hfongn o4 P B R BRESRIRE ety bosipphighifesgorm lone

cyh{léers (again with a hydro hilic surface) that arrange themselves into a roughly hexagonal
trifluoronet hoxy)benzyl)imdazolidin-1-yl)thiazole- sy
latgigg. ﬂgl)ksamcg]éed the andgle seap Rigsq. B\t stitl fyghen coggentration, a lamellar phase
- ) 0
(n?% H 15 %%% f00¥1§1/1) %E%r%ﬁ]] J)xte%d J{iﬂ %%e]%tsg)%an?hgahlles are separated by thin
layrg (Sf- W4t2r. 1”01"1 Bdﬂl&lgrsﬂ:msc h oplsio lso catlict wiskeud-isotedpid ) phaed mdly exist

elgzgeiﬂ}lﬁ%q ag?qﬁl 312(%) agle@aégl;q%é%? léﬁlpieg:én spheres are formed that create a dense
cuﬂlcr[?tttlbé’ lTh%se]( s?a‘h%?%@ ngay(%(f'so(ﬁer dohhHRELERIHR %ﬁéft)ﬂpﬁ ?(?r)ﬂlﬂg 4 Bcdntinuous
triazo S5H)-yl)-A -
cubmhﬂmxnl 5-yl net hyl ) t hi azol e- 5- car boxani de;
4- et hyl - L/ - ((5- et hyl i soxazol - 3- yI)nethyI) 2- (5-o0xo0-1
-(4- (trlfluoronethoxy)benz l)-1/-

Rengoval ehths solvaytdyom yorgqeyl&rﬁpéwu@né 0cf arrlmik‘a pragces solids which,
de?g{ﬁﬁﬁ%lérﬁ%l g% gﬁ;ﬁﬂg )é(e%hgﬂqg? ?Igcté}llyuguc%qlaﬁ%hg] ﬂg%\d) Refeyd 2 Il(;fll_ld %rystalhne
mictlhiraatid eRarydmedphyls) dolhid a Botlearberpasuxandriyetaspic liquid crystals are
su?rf- C&?I%gﬁléq%%é(éﬁ)é%? %/ilg I@Etgé(;g)zigclzel l 1ffratc![1101|1 pea%s (1115 ar? %((ora% powder
I I
dlff%cﬂorgéétm "gﬁ"e(os?( gariﬁé t%}g ?él?‘lé 7 tﬁg?&%{}?&@ﬁéﬁg" I%%?P rast to arnorphous
solid, 4i€tidi caysod ﬁhd)seg/éx)hﬂjlt\lelrefrmgence when viewed with a polarlzed light
t hi azol - 2-yl nmet hyl ) t hi azol e- 5- car boxam de;
MEIREMY | - 2- (5- oxo- 1- (4- (trifl uoronethyl )benzyl)-1/-/-1
,2,4-triazol -4(5/-/)-yl)thiazol e- 5-carboxam de;

M i LABROBREH e B AR T Lo oA SRt of

noyt]) fortilytigrish I@Ealﬁealﬁf- thamipdocaidr deder provided in liquid crystals, unlike an

2-(3-(4-meth b ) -2- d l'idin-1-yl
anllqr](;llilO&L(é ép]gf gd é%l B@ﬂéf#ﬁ%té;an?é[g;dngevgégn Ito Istlnll rnmye s)table crystaﬁme solids.

H(?ngv%r Q%Plgwgﬁflﬁ%—ﬁw t%lb Hgérggﬁfoﬁqg( ylkfﬁ?i@éﬁﬂy) lesy tR% Pt cl‘_&silallme state
remémtgyllntlmra@@di solBbitigy dwixdissodigion rate typical of purely amorphous materials.
2-(3-(3-fluoro-4-nmethoxybenzyl ) -2-oxoi m dazol i di n- 1-yl

-4-met hyl - L/-(pyridin-2-
ﬂWcmlllpl) $Hida pmr@sga@@p@g%@a‘[ﬁ] thepharmaceutical scientist, the physical

pr%%e{;ﬁ%/s:‘%q n%na%g éoﬁqﬁ%io in%_gicfagpl )%?t/ﬁ{{ hEREAPERN doPHFr e ’far@’d&é% )

cogntdattidmize §dr gelutiyhs) frbvnadotieliqurid aryjsaXan sdéds can be recovered. One

reai‘é(oggofr?t%]lsid#fﬁé&g Wgﬁqtﬁ g%lll)elﬁis;g ?ﬁlill’ﬁ 1ty30f¥1|122nr3rler}10h leégleszls (sgfﬁmentlg low that
S-yOret hyQ m dazol i di n-i -yQt hi azol e- S- car boxam de;
4- met hyl - 2- (5- oxo-1-(4-(trifiuoronethyl)benzyl)-1H1
,2,4-triazol -4(5H)-yl)-L/-
(pyrldln 2-yl met hyl ) t hi azol e- 5- car boxami de;
2 (3 (3 fluoro 4 nethoxybenzyl) 2 oxoi m dazol i di n- 1-yl
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per formance through nuscle buil ding. Myopathies and
i pid nmyopat hi es such ascarnitine pal mtoyltransferase
wa@ledovgimmncy (CPT | or CPT Il) are al so i ncl udeRCTIEP091052097
Such treatnments are useful in humans and in ani ma
husbandry, including for adnPnistration to bovine,
porcine or avian donestic animals or any other aninal
thé OM@datzet be ateilyseiednid deusrhizelisst doodbt &6t Ol’hepprGSéndﬁwentlon provides a
| eaner neat products and/or healthier aninma
COBYSHIGHS AFFC RO IFABIAS EORFNEHRARTYOHS saledpnsioé m}@f‘é@s dom compounds
wﬁﬂﬁﬁﬁz@a@f ﬁ@ igiliQn that is, or is related to,
neur ol og | seases, psychiatric di sorders, multiple
sclerosis, eye diseases, and inmune disorders. An

T@@nﬂﬂﬂhﬁlﬁﬁled la§ BRAehetin EFOitd b ORerftlcBIontHolibdl BSssdssing both
di sease or condition which is, or is related to, vira

hydropéseand dwdraphelie pernstion cHushiargprmound stalsa iefaresd te gs amphiphilic
o3RO SO R e SOASEBCUTES o, s
orHegtedln Neu&wlﬂ@fﬂro;ﬁﬂmaﬂh@\ﬂré U@mmhfﬁlyl pm\l\ye‘ﬂmw‘eﬁre\sirﬁﬂtﬁr residues

Fl avi vi rj dae, ALPHAVI RUS ( TOGAVI RI DAE) i ncl udi
Ca}’&]%%Pf hydypgepdonding; dibg h@@f@?h@?l%ﬁ%%lﬁﬁglf PR a@pbliphu% is typically

%&&%@ﬁﬁgﬁkﬁgmggggﬁggl|t|s virus, Venezuel an equi ne

alitis virus, Sindbis virus, Senmiki forest
V|rus Chi kungunya virus, O nyong' nyong virus, Ross

THel t¥i@f "MicE IS, asMBYBRéeirbféts toAhRBaNL it SEEmpAPRIRMELEAE dispersed
i ncludi ng Astrovirus, Human Astroviruses;

in gAgnd Yy R OAEArme] Rie (pivasyeian anicelicintaeeays 6o lugon fams an

i DRt SO A b o

sufcotnatingy hquedus @ﬁ\@éafvd hyisophdbicatail irgfiest sequistddsdina hié tenser of the
Vi rus Bovi ne coronavi rus,  Cani ne coronavirus, Feli

ml.CﬁLﬂf‘eW@a%e PRAPRBARY I Eelytfvelisnon-psAut ViR HES gl HMEMOHS are
| I
bR ERTARGICLY Hiiiet Mol Ko D ARAN LhisutiBfiscs can be formed as
mheltlmgglwbnmlaﬁcon@ naore ephahtatgé hnd the shapreumd sE@rocf ismeh micelles is a
trans SS|bkg&?astroent r|t| VI Trus, avi r us

furgfjoR, ROy oS rlera s fRLoppp G itons such
as Bh@alaan 'cBh’c%ntrEtlt(ﬁMtéﬁlﬂ%lr@ﬁl% Hcalnél(i’élﬁtgst’r'&%ﬁf itis Cvirus,

West Nile virus, YeIIOM/Fever virus, St. Louis
encephalitis virus, Dengue G oup, Hepatitis G virus,

Thiapamn tisgiBesnatpl akdd hesein iré o, to Mﬁhﬁﬁtyof\{ﬁdt{eeyhat has properties
encephalitis virus, Central European tick-

beptsaheeiof pemprphess seli andfheserqf aspbt chiiahed G0 crystal ypically is
cofPERANGH thbTeSul¥d HH1E sorty BRRAB 15&{1#% e\fégcdf?% WRE B&bunlth typical of

virus, Powassan Vi rus, henorT hagi er vrrus,
a déysrall latnge thnuas 1q1Ab$er,tsaarl m/poammababbawhylpa pair Dﬂsrosdeaﬂpelaslzmg

Vi rus, e hal.itis. virus, at v
FSEAUS (OEORE 8 PSR e e g Ve bRBRas pire fggent, . the
& dppBUQ bR IYHEBRI Mot AbacEBY@. G oup, Uganda S
%ﬁ% J%? Nbdgg 3?§ﬁp, Pl X 69 IS& i ncl udi ng Coxsacki e
A virus, Rhinovirus, Hepatitis A virus,
Inboie embadhmoaﬁhd bfdsSnt\llil\Fdﬁﬁon Mangopiokided alooeky o8 preparlng a
Human poliovirus, 1, Coxsacki e B; POCYVI RI.DAE i ncl udi
Supaﬁvvﬁafqésaqu jutiga of pyseabes Fram an&a%nftlplah%wrypqwndmse solubility
[
P PSR B AT EIRRUDN Repl BHEENE) ot which
pregdassisompprises thei shaps eddef dlssoévmg( av ampBiphitic\dprgndnd tmen water miscible

like. Tr e viral fections incl.ude those
oS AL LR B AT e o ot e SO e gy O pgicous
allkaBiRb bE ALY BrctH By Erok RIBRA Kk do%s QFid b ¥rm At {d RBAE % hbogenous

can be a diseasé or infection caused by or linked to

RNA negative strand viruses such as influenza and

par ai nfl uenza viruses. The conpounds identified in the

i nstant specification inhibit the desaturation of

various fatty acids (such as the C9-Cl0 desaturation

of stearoyl CoA), which |s acconpllshed by delta 9

e S I - . o I A ~ NN A \
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Schenme 1 nmetal catal yzed coupling hydrolysis (106)
Formula (1), R2 is alkyl or aral kyl or aryl or
whedoenarre/| The starting materials for the abovRCT/EP2009/052097
reacti on schene are conmercially available or can be
prepared accordi ng to nethod§- known to one skilled in
the art or by nethods disclosed herein. In general,
mikb& aQoposuickat @fzstérheaddr(vphiﬁahﬁ@ tharse lupioa padad-cdutct pecssure at a
above reaction sc¢ as fallows: The 2-am not hi azol e
teppHpemyhichgasplty @a‘élﬁté”%t@é@;f heargania gplyent o grodeeed Bipersaturated
aqggd{fgfggglﬁ)% %Pﬁ%ce}f!ﬁ% ﬁgir lg%gtﬁ%ggg? ngé Q?Ahgﬁsgh%ﬁt O%e stkllled in the art
wilﬂcalpptelcmtet tédt the qupoiias of watcc andothn attare amqtalﬁlfltyrcrf thdr@on-aqueous

I|z ound (,104 oun 104 with an
Sogryeg}'i i) v VAEEOf mfgvéi ?ﬂ%ﬂ aqygPy ?Vce %ﬁﬁ‘&f b e
anGii 4 %84 (1EQY ahanmﬁeg SALCEd RRer&RRG W itINS uh&eaéxigamentatlon

conpound (105) where R2 is an aryl or heteroaryl.

Al ternatively, conpound (104) reacts with an aIkyI
THealctidepleirmacakiksyll ingradieae APTEBIfiretl dysb Bl dnarcemndiit isoRsnt and a

to . generate conpound (105), where R2 is an al kyl or
QUARTAY | NAIQEETHIEREP PrRIETC UHRRTUSBLOUS PN ar%y@rseﬂly@ms An active
PR L e A B Ry B RRDSL QRO hted with
stdldnamburmrquamaybrf aquonii$ basaro armdnee thorpoupade bAGOf thoacid and the

1resau]c t];{?gr a(,jI‘T_I\QCI‘_[‘gl’InB dailﬁg flﬁglgamjéﬁﬁé;lazoé ggrApI\NA%a\foe g%%llﬁ-\]%;]aé(v%el with a basic
reﬁﬂlﬁ: MénlR tRaldvef a Qgﬁﬁtonﬁltttlceglﬁh%h{}y M aqhBRus@X Rl th $8SHuce the

urea conpounds of Formul a his invention can be
cogppghtasidzelici o:m mlman@ thhbygrenkitiaity pftdjc édlir €oazersion of the API to a
Cri in s ar h eroa R
sa%w] g opk%ﬁﬂal Egaon ogﬁbe 1&}5631%%1 gnﬂquoééeé%neg\}$ be hOG A AP is
suffi¥idRely QuihiphalicitoMotr ndicélick € The BedrouSGORI®r Badde cdRlaldd be a used to
R6 Fornul a (I) The starting materials for the above

geperaterthe pelisaericradded ahirebseaenisteny al heapiagtides afargasec solvent and
W ERE RS Sl D e CF LB BRI e Efbthdhe sclected
to bheniadbip evitdsatof aridrtae bowiempbonofihe opgaamaahedldu e lowenough that the
abov acti eme as follows: The am ne conpound
heetmfle@ g‘éré‘%gst?‘ﬁn <f isfl]atige patcpuee deremposioyahe Axfd-
conpound (202) whi ch undergoes i ntranol ecul ar

i zat | sence of base, such as ut, .
T B )G BB Pl R aPERS: o SR tuion of
mieyitdri g d DigmeiA e dodbidhed il By die@t corftdlfs REDMBN 0.5% of the

compound (204) is coupled with the am ne conpound

orgara7yolydidie ! he eensarirdionral dee ABF wavatercan sendiilyiadvsted o In another

C

en\%%ra %{é r?}hpeo(ﬁ%[ﬁ%rlggg 02081?2] ngﬁ&?‘”lg 2 tsaﬁe%aé%éaeg%FESH containing less
thare BG taf e crgade tologs. hlcstlafahomdcan’@mumdst thé distlaridnais (:d)t)tlnued to

of the invention where R2 is aryl or heteroaryl,
produgg a spagisatpggtedriglulign captaingigdeayfasn 2vatdhe gy eel@nt

and V is a direct bond. Alternatively, the cyclized
mYrea %ﬁ? ndstof FornuI@ %Ikg@i f this in entlontcan

B HERATRA PO IR RE PHEGBART Al BPYdEdE P cgy O Preparca
stab@SHhdipBEud 9 1iSeHISETR cd ﬁfn% shayl dryiak kil superadtiited aqtydus solution

or heteroaryl, Wis -N(R6)C(O - and V.is a direct
ofayaelles gbg@ldgceg( gjcgllly SQI PNOPEOE) mh??H? mhy:@, exhibitg §prpdiingence under a
poqa!r zE% hﬁﬁzrnic? o0sBh Y aral kyl, heteroaryl or aryl The

star teri s for the above reaction scheme are

connerC|aIIy avai | abl e or can be prepared according to
nmet hods known to one skilled in the art or by nethods
di scl osed herein. In general, the conpounds of the

i nvention are prepared in the above reaction schene as
follows: The 2-am nothi azol e conpound (101) reacts
with (S)-(+)-2-am no-1-propanol (302) under standard
M t sunobu reaction conditions to generate conmpound
(303) mhlch |s cycllzed mnth phosgene to afford the

o o oy o
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PREPARATI ON 5. 2 Preparation of (R)-ethyl
2-(3-(4-fluorobenzyl)-5-net hyl - 2- oxoi m dazol i di n-1-yl)
WO Ze09fret4ie/ | t hi azol e- 5- car boxyl ate Fol | owi ng t hBCT/EP2009/052097
procedure as described in Preparation 5, making
variations as required to reptace (S)-ethyl
4- met hyl - 2- (4- net hyl - 2- oxoi mi dazol i di n-1-yl)thiazol e-5
In- thidd bokydiaicat o¥i thé p(eEBnt @iveyition there is prov1ded a process to prepare a stable
4- et hyl - 2- (5- nethy - .oxoi m dazol i di n-1-yl )t hi azol e-5
amorphgug észlﬂ &traprl%urge YPplﬂllhéat@élrﬁfé@ﬂﬁ&uR%a%@f% %@60%051“011 of
g 535,20k W SR (300 M, €Dal3) d
6.97 (m 2H), 4.61-4.55 (m
1H) 447(d J = 14.9 Hz, 1H), 4.38 (d, J = 14.9 Hz,
Thehsm Htadfte"(43,usdd Eer@mjrefféi-‘s to%"ﬂ)hysﬁal%rtﬁtthat & stalfe Brhlcast about four
1H), 2.96 (dd, J = 3 Hz, 1H), 2.57 (s, 3H),
WePk&S(d J:63Hz 3H) 1.30 (t, J =7 .1 Hz, 3H);
%) (ES+) n12 378.0 (M+ 1). PREPARATI ON 5.3

Inérft?l@ﬁal( gmpe %‘F%‘bfs %?/PI)GS%% HRYCRGPL BLepsds PERVILE G Rrapsss §Q RAepare a

stabdks arﬁ@ttpﬁ&llst%ﬂlé%ﬁbﬁte%f%acroﬁ%ﬁh@ﬁ&oﬁﬁhé RWoﬁﬁultarIQS Hirono, et al., WO
procedure as described in Preparation 5 naking

200&@426150471@)118@&5&1112@% cpmprlelpg dpest¢rs)ofefahtissolving a compound

accor@%g&%%m@ael %‘E{“ Iﬁ%‘ (g; cgcr odeacfu%lialéjﬂtsn oMLY 'aazn(aI & I?eating the
sofhtidBuANérréducad PRiskt ala Mefﬂtﬂ@lﬂhélﬁﬂeﬁlﬂﬂs if |d)sht1ht@c¥r9d>f&hé organic

- carboxylate, the title conpound was obtai ned as
sobghioel c§ Ishprreayguged aﬂupquwlclggmoweém@) legs than 0.5% of the
(m 2H), 7.08-7.03 (m 2H), 4.65-4.60 (m
Orgﬁgsoi%]g J = 14.9Hz, 1H), 4.38 (d, J = 14.9 He,
4. 30 (q, J=7.1H, 2H), 3.59 (t, J = 8.9 Hz,
1H) 3.01 (dd, J = 9.0, 3.3 Hzp 1bj, 2.63 (s, 3H),
1.48 (d, J = 6.3 Hz, 3H), = 7,1 H, 3H; M
(ES+) mlz 378. O (M+ 1), S@requ)ati on

of et hyl @
2- (3- (but - 3- eR, I ox0|mazol di n- Pyl) 4- et hyl thi a
zol e-5- car box Follomﬁﬁb)?ﬂélprocedure as

descri bed i nleepar ation 5, making variations as

required to replace (S)-ethyl

4- met hyl - 2- (4- net hyl - 2- oxoi mi dazol i di n-1-yl)thiazol e-5
Ina gty gobodimert cdnlr picsant 'gtvhgtlion there is provided a process to a stable

et %I%QH otmdazolld a c)d Z arbox
a“éotr% Qi Sp AGRYCellE CRIA I pTRO U é‘ﬁ% f &nﬁi ? Qrile Bt spray
dryias tiedupeigirasd ajucdid soMtioh®fefitdiks podddedin, thS 5)9@111 diibodiment
97-98 0OC (diethyl ether); 1H NMR (300 MHz, DVBO-J 6) d
(suprgb-5.72 (m 1H), 5.16-5.02 (m 2H), 4.22 (q, J = 7.1
Hz, 2H), 4.02-3.79 (m 2H), 3.60-3.55 (m 2H), 3.34-

In gtslzx%\j gm 9(% @e’p&ozf Tgéyl(ess%%?%:egg_%n ﬁ%%ezngG \%@e(ing@oie}s% 'toz grepare a stable
an? o%Bééth@k @ccPrﬁ&Rﬁiﬁ%Eé&ﬂmgfto formula II comprising the steps of: (JE_].)

(4-fl uorobenzyl) met hyl - 2- oxoi m dazol id
dissplvingia carepdwd teh¢cadink ¢o Hromtdoldxy Lsoeprapangl;pad éc)sh@atmg tha solution

?r(‘%g‘%%ﬁfﬂr%%?% LRSI HER Fou 3B st HiUBR PhiDg ofeapq solvent to
procﬂuce Ashptbdthiatsdalg@edus Galibiox yF i 116Darklie@ tharl0.3% &M@E prganic

in tetrahydrofuran (20.0 ml ) was added a sol ution of
Sobﬁﬂhlun1hydrOX|de (0.16 g, 6.62 mmol) in water (15

m _). The reaction m xture was refluxed for 16 h and

followed by the addition of 1 N aqueous hydrochloric

acid solution to adjust pHto 2. The m xture was

extracted with ethyl acetate (3 x 40m ). The organic

| ayer was washed with saturated aqueous sodi um

chloride solution (30 m ), dried over anhydrous

sodi um sul phate and filtered. The filtrate was

concentrated in vacuo and the residue was purified by

crystallized in ethyl acetate to afford the title

conpound as a colorless SO|Id (O 32 9, 69%: np

NN ECN N A PN NS o NN R R L P Y
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repl ace brononet hyl -2, 2-di f1 uorocycl opropane with
1- brono- 2- net hyl propane to react with ethyl

wWal200etbpsre 2- ( 2- oxoi m dazol i di n-1-yl )t hi azol e- SPCHERIRY 052097
ate, the title conpound was obtained in 98%yield: M
(ES+) mz 3 11.8 (M + 1). PREPARATION 14 Preparation
of

2-(3-((2,2-difluorocycl gpropyl )metchyl ) - 2- oxoi nmi dazol i d

in-1 -yl)-4-Noetbyl td | <5 Nigiiiilhg aci d To a

solution of eth

2-(3-((2,2-difl gytigjii;;{) ?Q b|n1dazolld
F5)

in-1- yl)-4-methythiazol e-5-car boxy ‘BeO(O 77 g ,
2.24 mmol) in tetrahydrofuran (40.0 m ) was added
l'i thi um hydroxi de nonohydrate (0.27 g, 11.2 mmol) in
In%%fé ntl %mgodﬂne?\]t ofthe lregé"}ﬁ tlﬂv‘éﬁtu‘)'ﬂ L i€ deé&%?%rS%s@Eo a stable
ux CcOoo ed to an a |ent tenperature,
anidrphmoua colid éomainnmgtarcomp@uhm a¢oonding tohfpdnole HI compriscg sbray drying the
3.0 sol vent was, .renove
sy uete Ao R 8 PEECHES ingReh b e e Rie® i)

afford the title conpound as a colourless solid (0.49

e RS54 i AR PO B oo

wighi the3code Sf th8 ilvientidt]) These &)&i@léﬁaddrpreﬂalrﬁtlong \x41601( Bllow are

pr?Yﬁiedi‘q%) 6(1)13111% @?q%p/@g{lb% lft%}i]qg ]ért&zlgwe GlParé]y qxgg)r%andlaslg tg) practlce the
pr%%ﬁ‘t ﬂver&l%ﬁ tZi"he %I%ngzd n&tib% c%nglaéred ﬂszhéhtmdgzth% tsoop% Jol: EH'E invention, but
maelymz)oemwmmmye mdzresmser@at(xim thert)f, PREPARALI'I ON 14.1
Synthesis of 2-(1
-((2,2-di fluorocycl opropyl ) net hyl )-5-oxo-1 HA
,2,4-triazol -4(5H)-yl)- 4- %Wvﬁt i azol e-5-carboxylic
rghidr %ﬁaﬁ‘@S%% %ﬁ&ﬁ?ﬁﬁ&ﬂﬁﬁsﬁilﬁeﬁ{dﬁogﬁnﬁ Qalt of cornpound |

eparatlon 14 ing variations as required

A éf 5%‘3?1@%%%? flptholitd withy pmsslanyishs S1irer and AR IRCH 42¢T AN

atﬂnGsplaebél \alasAc'haf%H WilH 1687 8l £1 368 d1Pand BE (M. 4hy IE{ hitle suspension
| uor ocycl opr opyi ) net hyl ) - 5- oxo-

wa_s agltdted il mzéftrm(SB%d anid)hedtednea mypiroimatady 605C taptodued at e

opgh AR5, 835 S UG 5 « 1 e
BMS@@@X) AL b8 a 881ufibh of M@g NAORBilGed to 3 L‘Wﬁ:ﬁ st%rlle7w27teﬂ‘%r irrigation
1H), 17 (d, J = 7.7 1H), 7.07 (dd, J = 18.

whigh asgp.})ed as. 1985 M byzt],t[)amej_rwr;qmlso RS d OUBEETIg)- a“ he ternperature

of}f&so tgog)mselﬁm%zo g%@ P, gt)]@ Q%tlérggas ey %égag)s%rrmto a Buchi

Rotox]ab (IEREEABAThﬂHﬂlwg ralhei&aif iathamw @5-27 Torr) The water bath
(cycl opropyl net h - oxoi m dazol i
temp?l)*tuae et Wﬂf%ﬁl%ﬁ@ 555 Cc &}%‘@2911 ﬁe@ps@ﬁlae %‘P P@va In§ gndghe flask
RBGRAYE 8788 I&5IGHdR ggf Mikhé p%ﬁ el v%mhl'ﬂruf' dec‘i'@a,%éc{‘ Yhe temperature of
varlatlons as requir to replace et
th@v{®r Qt(czcazedjiofliSlﬂiﬁc’c(&yﬂ:“h@mnmpydn)mtf ttyel vyaté’r lmtoivas tasedito d0° C to

i.n-1-yl):4- nethylthj 5- car box e Wth e I,
i e i D eV O e SRR Akt 1 echeg Pt 35° C, he
S0 ﬂl’tlgﬁ bRy 184R) eﬁldﬁh@ % 1@%‘!"!@4 %edtah 8bdut bOEC FHPR WI% W&t$fy the

obtai ned as a colourless solid in82%yield: 1H N
so{uBi00 Wiz slopNpbleefiBy Nt i8todBe (dtaryEvaporat@r taznre gy f®n@fxg and
“b%tglpin‘%r_l)_WKﬁl&@g%%néezgtP?ﬁs f?% \(ra%ar ‘éfgnadg ) ﬁt]an%%ﬁ %? az%lrnple was
re@oed 4nd the pH; dedbmidedtd beBR 3. A8 s8lutivh tad HilutRRERARA 1MW ater (ca.

14. 3 Preparation of

509 mly) qng-coperptigien of/thy selugqpwas pantinpeduptilithe Gnalyogppe sepched ca.
)-4- methylthiazol e-5-carboxylic acid Follow ng the
procedure as described in Preparation 14, nmaking
variations as required to replace ethyl
2-(3-((2,2-di fluorocycl opropyl ) met hyl ) - 2- oxoi m dazol i d
|n 1 yI) 4 nethylthlazole 5- carboxylate mnth et hyl

o o o - = o o A o
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required to repl ace
2-(1-(4-fluorobenzyl)-5-o0xo0-1H1,2,4-triazol -4(5/-/)-y
wo 2004408874yl t hi azol e-5-carboxylic acid with  PCT/EP2009/052097
4- et hyl - 2- (2- 0x0-3-(4,4,4-trifluorobutyl)-
i mi dazol i din-1-yl)thiazol e-59%arboxylic acid, the
title conpound was obtained as a colorless solid in
1. 5E%Dd$tﬁladon ix}ds NMEbr(tBﬁl@d Mrdz the CEXdu3) THIPE‘Coﬁ&I(tﬁﬁOIZ s determined to
4. 3.64-3.59 (m 3.44-3 39 (m
MIS‘V% t@q_cqrg:ent@lbon 'of tlg:zcj‘l@d@lgn(sﬁl{ o@]_uvas detgrminedgty b(e,fl‘4 o (wt/vol)
an% ie)e %ﬁ %\gxg %IM% §. 128 ltlrgqgc% la&gﬁ%n 1 7é§ﬁ§gwasléérfﬁ n sterile

boﬁkss 31.4, 30.9, 30. 6, 20.2, 20.1 , 17.3; M5 (ES+)
mz 336.8 (M + 1). EXAMPLE 1.5 Synthesis of
2-(3-(cycl opropyl net hyl ) - 2- oxoi m dazol i di n-1-yl) - 4- et
hyl t hi azol e- 5- car boxam deExompled ng t he procedure as
descri bed ing A(-i%% be oI (BB iBRPe Afpi AU T ed
to replace 2- F%%F?uorobeﬁzyr gloxo- H P
riazol.-4(5/

4 / .
Thﬁé}ﬁ@{ tthﬁ IS%\IEB‘P% gmceécza% )1 W&S %lcgp%ewotm{ 9 with 1N NaOH and transferred
to 4 E(u%h{ BY0b @ﬁﬁa? RYPBITME bp&a@rPhdrhdaeal Wk 'adﬂist)éh ks fllows:

hyl t hi azol é- 5- car boxy PIC acid, the title conpound
mImHQmpbtaalrnedESC fresdiing b@t@ teupdratuiercas %@/lce)t, d: np
198 200 net hanol / hexanes); 1H NVR (300 MHz,
%f%lcedgpia%ozﬁge' H}‘&pﬂ? 02-3.97 (m 2H), 3.67-3.62
spfa@gu%‘?l)speé’dl%QQO%J = 7.1 Hz 2H), 2.45 (s, 3H), 0.99-
1H), 0.52-0.46 (m 2H), 0.25-0.20 (m 2H);
aspisoONVR- 89%- Mz, DMSO-d 6) d 163.5, 157.5, 154.7,
155.7, 118.2, 47.7, 4 1.9, 4 1.8 17.0, 8.8, 3.1 ; M
Sp@ﬁ&i{)yinﬂvzasﬂ:&gun W:he]Q Nde—linl]:) ter@)&mm Eeaibh@ tSylﬂﬁ e sTwioily the exhaust

2- (3-.i sobut yl -.2- d - :

préyis i SRR 1 P A0 5 B EREO IS am e SPIHAR NG Ffethroueh the spray

driRF AR Beal§ plBHUndREAnIch aleXWEY Bfflind MRkdspBatsAfddatddmBa. 50%).
as required to repl ace

Wher( ti]ﬁ(eahequtj@m[g@ﬁzry ldyops 4@ 20-79HC the aspirator is turned off and the powder is
collgct(e]d ﬁoffxﬁﬁg ha%b 'fg "}(1116) msultn'irE Itjgwélerlyag 60 dﬁe(? %A o %ﬁ% bach the

deBirdBmbabeityter?- oxoi m dazol i di n-1-yl)-4-net hyl t hi azol e
-5-carboxylic acid, the title conpound was obtai ned as
a colorless solid in 54%vyield: np: 212-21 5 0C
(et hanol / hexanes); 1H NNRE@QmokN&E CDCI 3) d 5.69 (s,

A e S D 1

(d, 6H) ; 13CNI\/R(75M—|Z CDCl 3) d 165. 5,
A lcgmdgaottgggﬂ@k hgge(iygh@ sogltll)ngirormgxagnplg 1 and) 1rngler57d and swirled

n é?iﬁ hcgé?og)?o&am s(hﬁﬁj_ fo e fRZoRutldn T The AaEXENER: Jnﬁmé tHe frozen solution

wi-aftdel(cd, td adydphilorotoereziph¢ the-voated. rCaareleiddying teqpirpd 8-20eh. The

t hyl t hi azol e- 5- r boxam 1o t he ced a
VagEER i pyewen %d%ﬁ?ﬁ_kéeﬁlw?ﬁg%‘ﬁg ﬂt@%.p&weg%oq%ﬁ& Raglumps can
betb(?olgre%ﬂniﬁg E%II% p@ésm/gté v&?lﬁfy‘@%ﬁ%ﬁﬁ@ 8Yin)a Mo mnd/pedttel

ﬁethylthlazole 5-carboxylic acid with

2-(3-(3, 4-difluorobenzyl) - Bxapled dazol i di n-1-yl) - 4-

met hyl t hi gzol e-5-carboxylic acid, the title conpound

was obt ai hEQa&0R ot Hripes Migpllag Sopiionpf Compoged Ih

NVR (300 MHz, DMSO-¢c/6) d 7.47-7.37 (m 4H), 7. 20-7.15
Cornpoud il ] (Mgmas(mw@mspetsemm B0%3PArR0 2H) and Wailer 31 461L) was added.

%(Nyéﬁétylozféh% ﬁB%lft 76?‘% mgLEl% 7)O‘JT{PZA/ﬁ5 6 ngMnL n Zwater and 0.08
%/n{LQﬁh(I@A@ Ghé Hid@ér@@ﬁ%'s%mgat@d(ﬂi @zl e ﬂrsﬂer)!écﬁ sotd8 produce a

hyl t hi azol e- 5-" carboxani de Fol | owi ng the procedure as
descri bed in EXAMPLE 1, naking variations as required
to replace 2-(1-(4-fluorobenzyl)-5-0xo0-1/-/-1
,2,4-triazol-4(5/-1)-yl)-4-
nethylthlazole 5 carboxyllc aC|d mnth

~ 7 o~ - o o o - ~ o o I L L A Y A o
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met hyl - L/ - ((5-net hyl i soxazol -3-yl ) et hyl )t hi azol e-5-ca
rboxam de Foll owi ng the procedure as described in
wE@apd®’®, making variations as required to rREI/ER09/052097
pyri di n-3-yl met hananmi ne with
(5- net hyl i soxazol - 3-yl ) net halfani ne and repl ace
(S)-2-(3-(4-fluorobenzyl)-4-nmet hyl -2-oxoi m dazolidin-1
paleyycllod-satitioy) Tt aRAlvers distitlad DXy kdtaryashpbraiot o achicve an aqueous
fR) 2-(3-(3,5-di fl uorobenz% ) - 4- et hyl - 2- oxoi m dazolid
sojugion coptpining %ﬁqwfpg Mlagille ke @amasr%efi @AYROMY solpien was spray dried

B S T B I ey I R TR s
1nl©t temperatie 4 182", C Utdpyltiitg dutiet ?erﬁlﬁarz(tme @H]) 00063)14 (s, 1H),
4.42-4. 36 3
aﬂmr%ul% Oéfﬁ? %ﬁramzzrgfi— %’85%%‘1 (m 1H), ( r3n 62H) 57 (m

237 3t), 1.23 (d, J = 5.9 He,
Sp‘la%" "%rs@%%({siizﬁr)z 462. 0 §‘K’A " T% EXAVPLE 2. 15

asgyatothesi 80%f
(S)-2-(3-(4-fl uorobenzyl ) - 5- met hyl - 2- oxoi m dazol i din-1
-yl)-4-nethyl - Example 5

the L?LQeéur%r@E%a% BR P RIRRTS Faefs T ™

vari ations as Oﬂﬂgwredto repl ace
A pppll amﬁu@qﬂth@s rabautd O wig ﬁiomwmph 12 wais restighed amtp eveighing

d r
boP b SRRRT: » ehpmtssaridyiopealibiciyive pomidibrbndeku e
perc}éhﬁagéoﬂﬁftafey hibdo ol &- cﬁlcﬁ&tédo%}/lhlﬂ@e weight ydik.NThe sarnple was also

4-f | uorobenzyl) - 5- et hyi - 2- oxol m dazol -1
assax‘/F“)‘ bﬂhﬁ?&iﬁ%*‘w atz@rt@msl St@&aﬁﬂo&m Wategs 2690 Hﬁéctqtﬂﬁémn The data

TR AR P A A o R 0 T PRy e was

de6rmihe8.ab608C did gtmo" QH)S % teldbverhuifid{ty Thépurits.cd4he/sataple was
m .6H), 4.56-4.51 .1H), 6-4.39 (m 4
deger@g] egh@@siaﬁqnglwﬁlgh%f%lﬂu%&yﬁé@ gganst (ag eateE?za’l stilp_ﬂard The
exﬁet“ﬂlﬁeﬂ@ sug?égt thak tBOmicilesar nbt gy%@scog‘l@and VR &Ry @able at 40 and
1). EXAWMPLE 2. 16 esi s of
60fS)OV2P‘(hS-d@mtlbh@(ﬁﬂt¢tﬂ@myl )-5- mst hyl - 2- oxoi mi dazol i di n-1

-yl)-4-nmet hyl -

1- net hyl -1Hpyraz | -4- yl ) net hyl )t hiazole-5-carbhoxam
e Fol |l owi ng the pracedure as descri badabn EXAMPLE 2 |,
aki ng CANDATI@NS as required to replace
yridi n-3-yl met hanari ne wWith (1-nmet Bweeks H pyr az®wedks
t hanam ne and replace
S) - 200G76%RH wpeapenzyl P9&1met hyl - 2- oxoi mi dazol i 9h.26 1
yl)}- 4-pethyl thiazgl e-5-carboxyli cid with
S) - 20(G76%RH uor obenzyl P9H8Met hyl - 299.91
X0l m dazgl i di n-1-yl|)-4-nmet hyl t hi azol e-5-car boxylic
cid, (cClopdtitl e corrround was obtained as a white solid
/uwg 176- 177 0C (/- L/ - dimethytformam de/fwater);

r@é‘%@%%, DI\/E>OCf§)98§ 8/28 (t98§8= 5.7 Hz, 1H),
56 (&ﬁsed}"b 7.36-7.32 (m 3H), 7.23-7.17 (m 2H),
57450 (m 1H) 442(d. J 4.4 Hz, 2H), 4.1 9 (d,
= 5507 @21 )—|) 18 (sS993, |3.63-3.57 (m 1H), 993793

J = 0. 0 3. 4 Hz. 1H, 2.46 (s, 3H, 1.88 (d, J =
6. O Hz, 3H); M5 (ES+) mlz 443.1 (M + 1). EXAMPLE 2. 17

The fo(r%%notngge%gttt?{)fnfl} bPerbder%crﬂ?e)d i some I%iy all é)y of il %szt%lflon and eixarnple

for purpolsds df-diitiihd {iMerstanding. It will be obvious to one of skill in the art that
((5-met hyl 1 soxazol - 3-yl ) net hyl ) t hi azol e- 5- car boxam de

changesndgnp digcatioss prydediteicad wiBEdhe prageioh thexyappided plaims. Therefore,

it 18 toga)%ﬂnglgrﬁt’o%fd ;F&tnglt?d;%or?ggn d%s‘e%glg}u%ﬁ % 1£t%n&e%pch e Slustrative and not restrictive.

(5- et hyl i soxazol - 3-yl ) met hanam ne and repl ace
(S)-2-(3-(4-f

| uor obenzyl) - 4- met hyl - 2- oxoi m dazolidin-1
-yI) 4 met hylth| azol e- 5 carboxyl | c acid W|th

o o o o L, ~ e I L L A




EXAVMPLE 12.1 Synthesis of
2-(3-(cycl opropyl net hyl ) - 2- oxoi m dazol i di n-1
WO 200pA@N7E ( 3-f | uor opyri di n- PCT/EP2009/052097
2-yl) et hyl ) -4- et hyl t hi azol e- 5- car boxam de Fol | ow ng
the procedure as describe inllExanple 12, making
variations as required to repl ace
The sdope bff tierio@yntiba sioudd yhérﬁﬁteh o daichainall bt with reference to the above
(3-fl uoropyr.idin-2- ) met hanami ne to react

descrlgthns bf‘tﬁh@ pgﬁs}q I?F.quqqg,rp)mc?i Wik refsrgnsedpites f@ll@{zlvmy}g) appended claims,
along W%QM%EPI 5%6 uhA é?i@s"t%'dzlfc@&icﬂ'claﬁﬁ§ atd e{n dlﬁec‘P ompound
was o talne Ite solid 1n 60%yle 142- 144
0C, 1H NWR (300 MHz, DMSO-d6) d 8.38-8.31 (m 2H) ,
All pa?en%9 pdte@Zappitatibil) and/ pddicdtichs c‘it@ﬁi inldtlls, apghéalroﬂ a%he(ré‘by incorporated
2H), 4.00-3.95 (m 2H), 3.64-3.59 (m 3.06 (d, J
by referegcegintheir gp;gretyjomall P POHfO thg segige gxtgnt a(sn‘f ea;pm)mdlwdual patent,

T e e

145. 4, 124.5, 123.6, 118.2, 48.2, 42.5, 42.3, 40.8,
17.5, 9.3, 3.6; M5 (ES+) mz 389.9 (M+ 1). EXAMPLE
12. 2 Synt hesi s of

4- et hyl - 2- (2-0x0-3-(4,4,4-trifluorobutyl)imdazolidin
-1 -yl)-/V-(pyridin- 2-ylnethyl)thiazol e-5-carboxam de
Fol l owi ng the procedure as describe in Exanple 12,
maki ng variations as required to repl ace
(5-fluoropyridin-3-yl)nmethanam ne with

pyridin-2-yl nethanam ne to react with

4- et hyl - 2- (2-o0x0-3-(4,4,4-trifluorobutyl)imdazolidin
-1 -yl)thiazol e-5-carboxylic acid in place of
2-(3-(cycl opropyl net hyl ) - 2- oxoi m dazol i di n-1-yl) - 4- net
hyl t hi azol e-5- carboxylic acid, the title conpound was
obtained as a colorless solid in 28%yield: 1H NWR
(300 MHz, CDCI3) d 8.56-8.54 (m 1H), 7.70-7.64 (m
1H), 7.30-7.19 (m 2H), 7.13- 7.10 (m 1H), 4.69 (d, J
= 4.6 Hz, 2H), 4.17-4.1 1 (m 2H), 3.63-3.58 (m 2H)
2.65 (s, 3H), 2.24-2.08 (m 2H), 1.92-1 .75 (m 4H);
13C NWR (75 MHz, CDCI3) d 162.5, 157.5, 155.8, 155.6,
152. 3, 148.9, 136.7, 122.4, 121.9, 118.2, 44.6, 42.9,
42.3, 42.0, 3 1.8, 3 1.4, 30.9, 30.6, 20.2, 20.1

17.3; MS (ES+) mz 427.9 (M + 1). EXAMPLE 12.3

Synt hesi s of

4- et hyl - 2- (2-0x0-3-(4,4,4-trifluorobutyl)imdazolidin
-1 -yl)-L/-(pyridin- 3-ylnethyl)thiazol e-5-carboxam de
Fol l owi ng the procedure as describe in Exanple 12,
maki ng variations as required to repl ace

(5-fl uoropyhdi n-3-yl ) met hanam ne with

pyridin-3-yl nethanam ne to react with

4- et hyl - 2- (2-o0x0-3-(4,4,4-trifluorobutyl)imdazolidin
-1 -yl)thiazol e-5-carboxylic acid in place of
2-(3-(cycl opropyl net hyl ) - 2- oxoi m dazol i di n-1-yl ) - 4- net
hyl t hi azol e-5- carboxylic acid, the title conpound was
obtained as a colorless solid in 50%yield: np 167-169
OC (di chl oronet hane/ hexanes); 1H NVR (300 MHz, CDCl 3)
d 8.62-8.52 (m 2H), 7.69-7.66 (m 1H), 7.26-7.24 (m
1H), 6.28-6.25 (m 1H), 4.57 (d, J = 5.9 Hz, 2H)
4.14-4.09 (m 2H), 3.62-3.56 (m 2H), 3.40-3.36 (m
2H), 2.60 (s, 3H), 2.18-2.09 (m 2H), 1.89-1 .79 (m
2H); M5 (ES+) mz 428.1 (M + 1). EXAMPLE 12.4

Synt hesi s of

4- et hyl - L/ - (oxazol - 4-yl et hyl ) - 2- ( 2- oxo- 3- (4, 4, 4-
trifluorobutyl)imdazolidin-1-yl)thiazol e-5-carboxam d
e Follow ng the procedure as describe in Exanple 12,
meki ng variations as required to repl ace
(5-fluoropyridin-3-yl)nethananm ne with

oxazol - 4-yl met hananm ne to react with

4 nethyl 2 (2 0XO0- 3 (4 4 4- tr|f
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et hyl - 4- et hyl - 2- (2- ox0-3-(4-(trifl uoronet hoxy) benzyl)
i m dazolidin-1-yl)thiazol e-5- carboxamde in 22%yvyield

w@ 009209y6¢ np 139- 140 0C, (ethyl acet at e/ hexaneG)/EPBY/052097

NVR (300 MHz, CDCI3) d 8.59-8.52 (m 2H), 8.27 (s,
1H), 7.73-7.67 (m 1H), 7.3127.26 (m 1H), 6.49 (t, J
= 5.8 Hz, 1H), 4.61 (d, J = 5.8 Hz, 2H), 3.93 (t, J =
7.0 Hz, 2H), 2.66 (s, 3H), 1.67 (g, J = 7.0 Hz, 2H),
0.75-0.59 (m 1H), 0.47-0.38 (m 2H), 0.06-0.02 (m
2H); M5 (ES+) miz 385.1 (MCtaiks. EXAMPLE 14 Synthesis
of

1. A phokeks f&xﬁé@@m@ RYLp&Edla)cdDaqietuslddivkion A rhité188 FondtéSihphiphilic

yl)-4-meth

copmynmawhowsyllwmtﬁyrqdw Aol ia WAy lsoxtan e crisical micelle
/-1
COﬁgén 1(%]%\zol h@ﬁﬁm’; 2&8&% H]%W.Jel %%IS -Oclzllar boxylic

acid (0.15 g, 0.53 mmol ), 1- (3 di met hyl am nopr opyl ) - 3-

e(a‘) ViksSGUR B0kl At shep HINE AR uaE 16 € vx(a@br Jfﬁlscgble og%eﬁ& RN},

and L/ L/-diisopropylethylam ne . nmol)

in L/, L/-dinmethylformam de (10 m ) vvas added 1-

hitd raddlylg evuzat dridagpelotal(a Q8ictiomddri®Quanmiv) 9t aqlibus alkaline or alkali
resul ting m xture was stlrred at anbi ent fenperature

f or MEARYIRECE o aguEIRedId formaa saftiite pww@ra omogenous mixed
4- amonOST kBN e of . 07 M _, 0.69 mmol). The

reaction m xtur képt stirring at anbient

tenperature for 20 hours, diluted with ethyl acetate

( 29 Bedra)p A @blﬁ@&hﬁﬁlewddhcéfwregsuam aREmp&atuf@hRh J&RtS in

sol ution was dried over anhydrous sodi um sul fate and

fi | tdytlgtiompgthe jorganig so Iveas todypdenstar apigatitedasiyeo usriglution of
t he rg 4ol \ romat ogr aphy to
affﬁ%gﬂtl%eﬁg}@?e&godg{agﬁﬁioﬁg%go yiVe d (0.10 g): np
169-170 0C, 1H NMR (300 MHz, CDCl3) d 8.64-8.48 (m

2. A ;%B%ss gce%%dlﬁib?&clﬁlm 1 %h'iher ZOI%EI'IS—’ingglG(SEeé) %ray@rﬁiﬁ% tHo res]ultmg
soh:ytlogl tpraffopy stable @mo@ghoug splid migte.1. 17 ( m 1H),

062054(m 2H) O430135(m 2H); M5 (ES+) mz
E 14. 1Synt hesi s of

3. A prxmse mow%mlalel §/Iﬁ)rFFt9f RYPLIEng the.stepyrd uhdm amdipeyiting
solitiho! aﬂ*ﬁ'fcﬂ-a gtaﬁle arnorphous

olid.
triazol -4(5H)-yl) -4-net ﬁyl t hi azol e- 5- car boxam de

Fol | owi ng the procedure as describe in Exanple 14,

4. Ap’fﬁkésﬁl@cdé@dm?td ERisn ASVhERGY red to replace

4- am nont hyl pyridine with

wacwptaz@lsswmpmdm.ﬁfamuﬂel the title conpound was
obtained in 54%vyield (0.1 1 g)o MoHL67- 168C, 1H NWMR
(300 Mz, CDCI3)"d 8.27-8. 24

I ICCRUIERSAY o o LY o U T
, O= X . X /‘ G = 7. ,
2H). 2.64 (s, &H),z-? Nt (m, 1 ©0.60-0.52 (m
2H), 0.42-0.34 { VB (EERFOH 2 360.1 (M + 1).
EXAMPLE 14. 2 Syot heS|s of 2-(1
- (cycl opropyl et hyl X

iomapgzse Veaf(lsﬁjtr V@r’ %Mﬁ%g‘%ﬁmw

(Wé@hvﬁexﬂ FEIMWNAGHaAZQId8d 5- car boxam de Fol | owi ng
the procedure as describe in Exanple 14 naklng

s APPSR RO A D S MBS
miebllcdongibni to af8Pd ¥ btebld atldrpHdug hiicoMar ddid- 158 0C, 1H NMR

(300 MHz, CDCI3) d 8.26 (s, 1H), 7.86 (s, 1H),
7.68-7.63 (m 1H), 6.34 (t, J = 5.4 Hz, 1H), 4.51 (d,

6. A grocess adeokthng RH)laign ¥ whebin:d = 7.2 Hz, 2H), 2.64 (s,

3H), 1.32-1 .14 (m 1H), 0.65-0.52 (m 2H), 0.43-7.34
(m 2H); M5 (ES+) mz 361.0 (M + 1). EXAMPLE 14.3
Synt hesi s of

2-(1-(Cycl opropyl net hyl ) - 5- oxo-1H 1, 2, 4-tri azol - 4(5H) -
yl)-4-methyl -/ V-

N 2 1. 1 = I L Y T T I e



(ES+) mz 330.0 M+ 1). 4-nethyl- L/-((3- np 125-126

0C, 1H NWR (300 nethyl-1 H pyrazol-4- Mz, DVBSO CZ6) d
wa200940943¢ 1H), yl)nmethyl)-2-(5-o0x0-1- 8.85 (tPCUER2089/652097

Hz, 1H), 8.83- (1-phenylethyl)-1H 8.79 (m 2H)

7.44-7.28 (m 5H), 1,2,4-tritkzol -4(5H)- 5.49 (q, J

7.0 Hz, 1H), 4.79 (d, yl)thiazole-5- J = 5.3 Hz, 2H),

2sak® cdpodid)is a campoxais fderrduld®l;@ad, 3H), 1.73 (d, J

6.9 Hz, PROCESS FOR PREPARI NG CONCENTRATED AQUEQUS

M CELLAR SOLUTI ONS The prgesent inveqtion relates to a

process to pr re.sugers & cell ar sol utions

that are useful Y .roi-@ @ | &¥4 ons o

bi ol ogi cal | y act iygdnoleg¥es o t K LA ywel eEt

i nsol ubl e. Drug di.05Very progr anms freﬁue ly identify

nol ecul es with hi g/ biol ogi cal activi®y%%f suboptim

physi cal properties that result in | ow

bin@velvbmhi IsbipyopabdilPAgat i on of physical chem cal

properties, mainly solubility and dissolution rate,

| : i G r ' i
7. A BBl b o B e OB e A o ¢T3l ) g o pqucous

5 miazlle poloper td €ford actabéesarsabphidisl micyllardoB&ol uti on rat e,
hygroscopicity, stability and crystal habit was
approached by formng salts of ionizable nol ecul es
with a variety of pharmaceutically acceptably
counterions. Mre recently pol ynorphs and
pseudopol ynor phs have been screened to identify
crystalline forms with inproved physical chem ca
properties. Typically the crystal structure of
di fferent salts and pol ynorphs, and therefore the
physi cal properties, differ. Cocrystals afford yet
anot her technique to identify new crystalline
materials. Wiile traditionally crystalline salts were
sought, nore recently, anorphous forns of active
phar maceuti cal ingredients have been investigated.
Unli ke crystalline solids which are conprised of
regul ar geonetric patterns or lattices, anorphous
solids are conprised of randomy oriented nol ecul es.
Common exanpl es of anor phous solids are glass and
pl astic. Unlike crystalline solids, anorphous solids
do not have definite nelting points and have a hi gher
di ssolution rate and greater solubility than
crystalline forms. One difficulty in using anorphorus
solids in formulations is there tendency to revert to
a nore stable crystalline form Oher techniques for
i mproving solubility and dissolution rates include
nodi fying crystal properties by mcronization and
nanosi zing of the crystals. The present invention
provi des for a process for preparing a supersaturated
aqueous solution of mcelles froman anphiphilic
conpound whose solubility product (Ksp) in water is
| ess than the critical mcelle concentration (CMO) in
wat er whi ch process conprises the steps of: KJ /
08. 12. 2008a) di ssol ving an anphi philic conpound in a
wat er m scible organic solvent; b) adding water, and
optionally a stoichionetric quantity of aqueous
al kaline or alkali nmetal hydroxide or aqueous acid, to
forma salt, to provide a honbgenous m xed aqueous
sol vent system c) heating the solution under reduced
pressure at a tenperature which results in
distillation of the organic solvent to produce a
super sat urated aqueous solution of mcelles and | ess
than 0.5% of the organic solvent. The resulting
supersaturated solution of mcelles can be further
processed by conventional techniques such as
| yophilization or freeze drying to afford a solid
whi ch can be incorporated into conventional dosage

. . = . o o o - I 1




