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WD 2007/ 005785 PCT/ US2006/ 025898 THI AZOLES
WO %ﬁoyﬁ-gl VES AS AMPK ACTI VATOR FI ELD The pr mm52006/025898
application provides novel thiazole 5 derivatives
that are Adenosi ne 5 - Monophosphat e- Activated Protein

Ki nase agth¥atog SoEO/Anh@Egass ubveal ACTVpasR! | ons
cont ai ni ng such conpounds. BACKGROUND 10 Adenosi ne

5' - Monophosphat e- Acti vated Protein Kinase

(AMP- activated protein kirgape) or (AWPK) activators
are Dbelieved to play a key role in regul ation of
carbohyBFae et aﬁ@p@&Faﬁé?%boFFgﬁF@ﬁsnaﬁﬁﬁf%-|nE?{Rﬁ9&f

I%HEHV%S'Thﬁaeetar@fUﬁﬁh%s@ﬁeANPKN%Hdpﬁﬂhbhatﬁalctlvated
i nclude inhibition of hepatic 15 gl uconeogenesi s,
Prop@igt eSLBRASE efthtﬂtVﬁtQFfﬁcewddeP&?m\%%%‘f%lﬁaﬁl Frpgpsitions
con€MBHLRL bBnpYskde. gl ucose transport and insulin
sensitivity and fatty acid oxidation in nmuscle and
liver. SUMVARY 20 In accordance with one aspect, the

present application paokegmsNme thi azole derivative
of the conmpound having fornula (1): O Ra S

BN

~Npdegrostine ) 5 ZGW%ﬂP@ﬁSEBﬁB%uW%‘?%‘Fdf r et %’i?e]ﬂ gskinase
(aMBDGAOf v A happBegh i Caldake)aceept aiimk)saldctakraBors are

solvate or_a hydrate thereof, wherein Ra is chosen
believRfl hydrBXk3Y ¢CEeTsyRert RiorsarkgFiop cof cspabypydrates
and@8dy, het £5och4d oabkydammater %Mdlr@' Yhﬁﬁié(ms The net

al kyl aryl oxy, 30 -O (Cl-C5) | ar -S- (C1-G5
effgpky| of AMPK @P—t@)”lﬁépﬂl ey oln%h%{ﬂ ){"8bért§‘Pnon éepatlc
glu&gleéééﬁﬁé€%|afaﬂolé%é@@o&OQ&kQOéﬂfgiﬁﬁéE&@%Z 325898 in

I's -ORl, wherein Rl is X rogen or (Cl-C8)alkyl;
llver, enhancement in muscle glucosgse transport and insulin

sensitivity and fatty acid oxidation in muscle and liver.

SUMMARY
In accordance with one aspect, the present application

provides a thiazole derivative, of the compound having

(I)

formula (I):

which compound is a free species and/or a pharmaceutically-
acceptable salt or a solvate or a hydrate thereof, wherein
R* is chosen from hydroxy, (Ci1-Cs)perfluorocalkyl, (Ci-Cs)acyl,
aryl, heterocycloalkyl, heterocaryl, aryloxy, alkylaryloxy,
-0-(Cy1-Cs)alkylaryl, -S-(C1-Cs)alkyl, -8~ (C;-Cs)perfluoro-
alkyl, -S-aryl or -S-(C;-Cs)alkylaryl;



B is independently chosen from-CH2, -CH (CH3) -, -C
(CH3) |- and -C (CH3) (C2H5) - ; and mvaries between

wO 2007027851 ncl usi ve 5 I n anot her aspect, the PCEISM06/025898
appl i cation provides conmpounds having formula (I11) O
RaR8 Rb ~oRiN hhetbdd K| by nybk&det YWQUndc])s 1d,h ee
speci.es., gnd“gi a _pharmaceutical |l y- acceptable salt or
a Sol'FatBgPe FdrartBosRBr EBPT WHkr e BH KeHA)s - chE$6H: ) 2~

and rancQl¢@h) per fadngor oal kyl, (Cl-C5)al kyl, (Cl1-C5)

acyl, aryl, heterocycl oal kyl, heteroaryl, aryloxy, 15
al F’SF#%@?W%—“( G12eg) 31 kipclusive

5 -S-(Cl-C5) perfluoroal kyl, -S-aryl or
-S-(Cl-Co)alkylaryl; and Ro is -OR,, wherein RL is
hydrogen or (Cl-C8) alkyl. In accordance wth another

aspact andtl}%xpr gsgadt, 2Qnap Phi&adA0N aﬁbagcgﬁfyﬁ d%?ro@ides

th'ﬁé0|§ derivative, of the conpound having th
COMPOPREFaRTYYRY GOorRRls~(BP) ~"al B ~"" m H (1) 25

whi ch conpound is a free speci esgand/or a

phar maceutical |l y- acceptabl.e salt\ or,_a solvate or a
hydrat e, wher eiR? O 2007 57 / US2006/ 025898
Ra is chosen fréic oro, brono,

(C1- C5) per f 1 uor oakoXy,, (Cj!CB)aIkyI, and - XRc, where
X is oxygen or sulfurfl and R is hydrogen,

(Cl-Co)al kyl, (Ci1-C5)perfluoroal kyl, aryl or

(C1-C5) al kyl aryl ; (IT)

which compound is a free species, and/or a pharmaceutically-

10

acceptable salt or a solvate or a hydrate thereof, wherein
R* is chosen from (C1-Cs)perfluoroalkyl, (C1-Cs)alkyl,
(C1-Cs) acyl, aryl, heterocycloalkyl, heterocaryl, aryloxy,
15  alkylaryloxy, -S5-{Ci-Cs)alkyl, -5~ (C1-Cs)perfluoroalkyl,
-S-aryl or -S-(Ci~-Cs)alkylaryl; and
R® is -OR;, wherein R, is hydrogen or (C1-Cg) alkyl.

In accordance with another aspect, the present
20 application also provides a thiazole derivative, of the

compound having the formula (I),

(I)

25 which compound is a free species and/or a pharmaceutically-

acceptable salt or a solvate or a hydrate, wherein
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5 Rbis -ORl, wherein RL is hydrogen or (Cl-Cg) alkyl;
B is independently chosen from-CH2, -CH (CH3) -, -C

wOGhB)oos78sand - C(CH3) (C2H5) - ; and mvari es BeTWsS26/025898

and 2, inclusive, which thiazole derivative has

AVBfact iivat edcpoedrei N kisrse £1QoLAMPK) patential oo
(c Aeot heerlrf ascﬁect1 of the present applicati on_pr ovi des !

10 SMIOUNAS WEHHGSY or it aCPL}vd, epd RERCN wReke 5 is
oxyden) avi chuteappoundnds acfreeg S@%r%éren?‘”d/(%ﬂ—é‘s)alkyl
(C Qggr magf%#tl call ¥ acceptable salt or a solvaté or a !

1h fa‘”tr EPEGEY L W 9T ¢F11Ss) pékyiasrbal koxy,

(Cr°Chy aldwyl,, whbdein(lR; WBECHEIXhogdrs XY EEN- I, fur,

ang R is hlgdr ogen, (Cil- cs)lg% o ?éf?t's‘ﬁﬁa%%%'

peff Lot BAPRSPISH M chpsew1fes il arGH (Clud  RBCH €Hs) o
and- OB (cuwher.at N~ Rlardes hydrogen or (C1-CS) al kyl; which

thi azol e derivative has AVP-activated protein kinase

pol'eRBF4FS 28tWspmaOc6Rdancelngkusizfot her aspect of the
whipheSefilazcdRpldGatia@Rver ayid i L3z ; ;
(AM%EV vatives of fornula (I)ggdr%g:éﬁgv%g%ﬁupggf?ﬂ kinase

i RCSMEMVPK potential which is at |east about

75% 95% in L6 skeletal nuscle cells and of at |east

about 65% 95%in Hep &G hepatoma liver cells. Various

307 BT nRReSAnd OV ar Fht Presenpr owpbpbikat3ionD provides
comBOOHA O 0B PCHAHS29061 PR5898 I n accordance with

anot her aspect, the present application provides

conmpounds of the formula (1) an®the formula (11)

havi ng an AVMPK potenti al (ch i bl east about 75%

in L6 skel etal e c of at |east about 5

65% in Hep & he cells. In another aspect,

the present applicatiod provides conmpounds of the

formula (I) and the folml a (I'1) having an

(IT)

which compound is a free species, and/or a pharmaceutically-
acceptable salt or a solvate or a hydrate thereof, wherein
(C1-Cs) perfluoroalkoxy, (C1-Cs)alkyl, and -XR®, where X
is oxygen or sulfur, and RS is hydrogen, (C;-Cs)alkyl, (C1-Cs)
perfluoroalkyl, aryl or (C1-Cs)alkylaryl; and
R® is -OR;, wherein R; is hydrogen or (Ci-Cg)alkyl;
which thiazole derivative has AMP-activated protein kinase

potential.

In accordance with another aspect of the present
application provides novel thiazole derivatives of formula
(I) and the formula (II) having an AMPK potential which is
at least about 75%-95% in L6 skeletal muscle cells énd of at
least about 65%-95% in Hep G2 hepatoma liver cells. Various

embodiments and variants are provided.



AVPK potential which is at |east about 85%in L6
skeletal 10 nuscle cells and of at |east about 851. in
wolem7@asisepat oma |iver cells. I n accordance WeCH/US2006/025898

anot her aspect, the present application provides
and the 15 forrmula (11)

cormpoun fothe formyla (I
ha.\r}}l&n; %%comcﬁot eht'ihl é\ﬁﬁ%gf?’? s 3fPPehst &BSut PUGHER
apRld cpgisRe eyl drgs slomposhils afd tife aformedst abpubnd 9@He

fornfulHep(£2) hapat L§a gl Vﬂ[EI@ebE{éenLA_napf h@ﬁiéﬁpqg 9@ tl@%st
of” formila

esgnt .applicatLo rovides 20 conpounds
ab ’ﬁf’)%g o" Eécsge%ﬁ}u—ag\mﬁlsﬁﬁu cq4lm 139 Sfh&teilrart pdout
5 65%yjar §6enCArhqRta@s) lilvky| celDPS. Anot her aspect of the
present application provides conpounds of fornula
(1 wherein Ra_is thiazolyl having the, structure S
0B T S0 3 PbBs b 5 heT DRSO S2BBYACS hher it orades
compeuphdsefi thenfhmrelen(I) GrdCHheeiddmdnoalikyl having an
AMERClodBhtahkky whic€l-165)aal KH A Yipo ! Vés2 hﬁoﬁ%y'sk%?%tal
ot her

1 - erfluoroalkylaryl. 5 In accordance wth
0 ml.ls(zfg%e%)sl,lgt ﬁléldproefge% i%ﬁ)%q | R4 o2t sH? pieRi §és hgratoma
livest Redlaf activating AVMP- activated protein ki nase
(AVMPK) in human or animal subject, and pharnmaceutical

COWROS iddcoRTat08Pr indithy O tRle MTOr &t hiazggle o+
app;j‘rgri vatives of _the present application and one of

FREHPAr RECBLEER aFPyr et @bl shexdiopmudes. (1)n amt the
15  forandhherrIaspesting NEnPBERNt L YU U 1Gat | QM HL O!Edea?t least

about 90% in L6 skeletal muscle cells and of at least about

90% in Hep G2 hepatoma liver cells.

Another aspect of the present application provides

20 compounds of formula (III),
0
FsC S/M‘O&
——
@\ )\N
N
H

(I11)

wherein R; is hydrogen or (C1-C3) alkyl.
25
Another aspect of the present application provides

compounds of formula (I), wherein R? is thiazolyl having the

jas

30 ¥

structure
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phar maceuti cal conpositions conprising one or nore
thiazole 15 derivatives of the present application

wanw7ms’ssr nore phar maceuti cal | y- accept abl e PCT/US2006/025898

exci pi ents. DETAI LED DESCRI PTI ON 20 To descri be the
application, certain terns are defined herein as
hfoI.Io . The term "conmpound” is used to denote a
w eﬁfﬁﬁé‘cﬁe of WsGde, Traenticliogsre cHanfedresilugrraibyl,
(CciAcoempeund mayc, -29) &xieilaAs a freeyspeci 51 M58, thgg
o iéﬁe §%30|es formof the conmpound nmay form various
(C15ay)ee UREPF VXA lext ernal acids or bases. The term
“derivative" is used as a common termfor the 30 free
species form of the conmpound and all its salts. Thus,
t hé&Rcl f9795A/868ge "k er PYRET ve 25RSCER i s the r epresent

appipeatesn amHOr grovalbsof 4t hgecRSPOUNA Qﬁﬁﬁg%tggénukﬂP—
iLs used to , define angnus conprising the ee

]
aCtgﬁéﬁ?%spE?ﬁﬁﬁﬂnﬁﬁPQﬁetQﬁ¥P i Vén husapulor andmalll stheect,

andsaphsr@icdhecamevhdssefithe & )R:2007/ 005285
PCT/ US2006/ 025898 posetithe | conthp @il OGpliPer more

thiazggle sAerigatijtesmpd tee PrReseRit capmbicatfion @msbnpounc:

mor@fpHaﬁﬁé&ﬂhﬂﬂ@%ﬁh?agc§é§é5%i€“%xc§p9gﬁ£ 1to a
"derivative" covers the free species formand all of

its salts, as well as the m xtures of free species 5

angn t 48t saldtHedr BBpedhe LBEM regent applicatign provides
"pharmaceuti cal | y-acceptabl e salts” 1S intendedt o

PhagRaeRet oal Cumepisiensurpabrésing ome of nmbuembhbazole
der 204 PBre PhREMRCRUL iRl REOAUGE B: o HNQ USE, QF e term. o
“pharmaceuti cal | y-acceptable” 1 s not i itended t 6711 MY
phaypzchiGed lygasapREake eXCisdentat i ves") found only
outside 10 of the body. In describing the conpounds,
certain nonenclature and termnology is used
t hroughout to refer to various groups and

substituents. ThemdgstkbMikaikrraioy refers to a
chain 15 of carbon atonms or a carbocyclic skel eton

cofft afes FHgier ohex appd igastons, centdissi vermsSThere defined

heréBsignaiadf,ange of carbon atonms may refer
i ndependently to the nunber of carbon atons in the

chain or the cyclic skeleton, or to the portion of a
|aﬂﬂ§rterm “compound” is used to denote a molecule of

unigque, identifiable chemical structure. A compound may
exist as a free species. Also, the free species form of the
compound may form various salts, usually with external acids

or bases.

The term “derivative” is used as a common term for the
free species form of the compound and all its salts. Thus,
the claim language “a derivative, which is a free species
and/or a salt of the compound of the formula [I]” is used to
define a genus comprising the free species compounds of the

given formula and all the salts of the compounds of the



10

15

20

25

30

substituent in which the chain or the skeleton is
i ncl uded. 20 For exanple, the recitation

woOear/0a5sal kyl " refers to an al kyl group havi RQTAIS2006/025898

carbon chain of 1 to 5 carbon atons, inclusive of 1

glxﬁﬁﬂ formlhe .chanhas et ear bRy E‘&Pfﬁs“é’rﬁdicﬁs & Q'H%%négg to
ub t|t nts descrlbed and cl ai nred herein
Cor fohsat ermmad §¢r§|@ﬁveéhﬁhﬁm€¢alw$ﬂﬂﬁqyure,

a éﬁaﬁrubt&i|éUt‘&@rﬂ&ad&%ﬂb%vtelfge@heT%e(eer ec?r.L:'gyEbrm and
%%h used alone or_as a part of another group,
all étert% 05all® oups ovehl sapstheusrtuhas ofndiredespacies

chaid od1€arbons at orke Thench 1
“5f the al kyl groups descr FnC AT LBl 00 PG %C%e%@ble

salfs"sdfuratendst hsianatst saltst tbagh@r@m:rtaéﬂe for Yse
in braRehed, Substi bﬂgﬁﬁa%u’é{r&lib%ﬂ faed. | B3 ﬂgrg of tlae

linmting exanp enotes an al ky
terpyy .H%ﬂ@r@arcsaﬁleﬁialwmqewtﬁbém' 1igonste amb@ndadone 1980t

theWR12Q6.4/ %733@5%%62%@2@0@4%%e§"60 déb%&l\ée ’on I %ﬁtsn.de

carbon _may be saturated or unsaturate stra

of &hsi Rogy - branched, substituted or unsubstltuted. The
term" perfluoroalkyl is used to denote an al kyl
group in which all hydrogen atons had 5 been repl aced
wi th As§6FiRangt ks, cggrPprdexampiréain nomenclature and

terifhbh 88¢ 0Bt Mg Ttﬁﬁ:otu%ghtart%l 'retiflet @gr vg§§gus‘?l 8Jr_lgups

or as part of a substituent group, denotes
andc gMR§EYELPRtAr OnERe diersaﬂ‘l@éillonlocd-e%"ve“&férsntana chain

of @%QBBE' %tBMQYQQaébQQrb ﬂﬂc{ngﬂ&%ﬁ%ﬁa%l 2 Ot %Pfrom X

g radi cal include eny napht
to ¥ g P@ﬁheh??luw%oxﬁ“@ﬁhﬂbﬁhmted dlrafrigﬁorodptmanrgobn atoms

mayb§@§¥£’1n @[]‘;@r‘ili/érﬁ)ix/'plagnlfhe %Flﬁ@retc!p eﬁyla‘toms in the

acet yl phen et hoxyphenyl enoxyp eny
Chah?dP@xgbﬁeﬁyFll%a?bﬁ%#pwenpt td5 the portion of a larger

subbELEL&OF Oﬂ?tWiﬁberﬁ'}g ’cha]qﬁlpylor )gfley fkeﬁ e gg%g&ﬁaéuded.

car banyl phenyl . The groups o
For deserpped ¢hﬁe§6¢lﬁaylb@ S(hstCrlatled byrdfedependent alkyl

groﬁﬁplmt of cl\rggnsscg{al %theo@yd 0gel ITS g;?aglt hgtoms,

car bocyclic “ar omati ¢ on wi h SUbs
incivneiveli A§, 120ﬂbht5notThennhednSOthwanmam aﬂads -, the

groﬁr]_gé Cgﬂaosuﬂé{:{&ents described and claimed herein may be
saturated or unsaturated, straight chain or branched,

substituted or unsubstituted.

The term “alkyl,” whether used alone or as a part of
another group, refers to a group or a substituent that
includes a chain of carbon atoms. The chains of carbon
atoms of the alkyl groups described and claimed herein
may be saturated or unsaturated, straight chain or
branched, substituted or unsubstituted. In a non-
limiting example, “C;-Cs alkyl” denotes an alkvl group

having carbon chain with from 1 to 5 carbon atoms,
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am no, substituted am no, (Cl-C6)al kyl, (Cl-C6)al koxy,
(C1- ©6)al kylthio, (Cl-C6)alkylam no, hal ogenated
wOCu7@e3askyl , fornyl, (Cl-C6) acyl, (Cl-C6) PCT/US2006/025898
al koxyacyl, and (Cl-C6) acyl am do, '
in¢Gis 659 pewthi emr ealrhsysh m(—;\(}lﬂo@)s%eﬁfﬂal@cp%i‘oﬁMsagér%QSd
het er.oar , Whether used alone or as part o

{er
stig, Igﬁttuﬂﬁh%ﬂ up, P5 userirciRtot e aSehericusednatior

unsfl.&ﬁhtc:laiutt‘@dll ng frbem f£ive tq:éﬁﬂddﬂgaﬁ&@ﬂﬁ Oof s WRisGly aEO
ded gaSt__on rlng atomis a heteroatom i.e., it is not
Y Car BBn At offF OBR EihnﬁpéchsEﬂﬁer%yﬂﬁ@génaﬁﬁﬂﬁMbnhid

bedD 4cb@berdat 9iibh |l ddwidd narshizyct axe &sl ectead firom
0 and _N.. The radical nmay be JOIned to the rest o

try RH¥QV|a any of the ring atons. Non-linmiting
exanples of "heteroaryl" groups include pyridinyl,
p%#%da2|n ., 1.m dazolyl, 7 WO 2007/ 005785
075898 - pyhathedi mAsd pdensol 9, asr inezdl WE a

submtliaﬂéﬁlw ,gr@hipnO'dﬁnote‘ss%ubﬁi?i)&l:yciﬂ r Q%Bﬁéﬂ:lcf %}ﬁhcal
i soxazol y hi azol g oxazol
pn.

derl¥8$h¥’é%| sS4 al@?f?arfdﬁuhydpfﬁear H&@mlmr@abz@ngy lexamples

of bemnzobuyanylradidanol imyuad nﬂﬁéx%hy L n§phEH:9Jr' Zifl¥heny1,
£1 ghthala2|nyl triazinyl, isoind , purin
uBkRBREFGH i | P HhorveRypheny Lir az@muom@@wm azbhaykyl,

benbepzetbraphienyl , be %%Bééﬁﬁﬁherﬁﬁn zot hi az( cge\ely‘l}_:ﬂrlenyl

benzo- xazol yl, qui nazolinyl,” qui noxal i nyl,
SERREPREPRN S i @igﬂemxaph?wbqu. @Pfykiyph@ttyihhyd?raadmmphyhyl

tridil hyssmd eaawHaehyl , 10cc§]§/tlr ahngﬂy?loqu' n dlm thyl-
enzofuryl furoE% di nyl pyr ol opyri m nyI na
cargmy it - The ?eroé?¥l”gr@9@@p%f thetbenpgumdsunds

desdesBad be%e&@@ﬁor kAl mpd hegl%s%l@ﬁXegr o ﬁeﬁﬁbsgklgn%eg?etyt

i ndependent_replacenent of 1 to 3 h

rep{ Al matic dkeltét oA whEh @wbsthxdngga@ i atbndi ngn  1the
carbbkt:ydftpitc | b phed; & OSQ@!LQQ&{]’ wid sug%IE P‘L:I‘éx?\?ﬁt ggs:ﬂuélng‘,

am no, _substituted am no, (Cl-C6
but 5 M@ixy1ipERed chp. al lkc'qu%rn (@- CGFNaI kydErEmm, nitro,

aml | 168 I | k -
ﬁ@ | ogenated.tCl- GB) 8] k¥l ca%h{ﬂé)r% dg&% Fg?fﬁé{:@}r -

C6) alkoxyacyl
Cﬂa&iwt&ﬂw (‘€= @B)alﬁfy&ﬁmymom h@tlogemAt@) (@0-Cs)alkyl,

forR$! f | vereal ga\ﬂzl,ar Xbi @nglﬁ&fﬂﬁ, and (C1-Cg)acylamido,

(C1-Cs)perfluoroalkyl, (C1-Cs) perfluorocalkoxy.

The term "heterocaryl", whether used alone or as part of
a substituent group, is used to denote a cyclic aromatic
radical having from five to ten ring atoms of which at least
one ring atom is a heterocatom, i.e., it is not a carbon
atom. An Example is where there are from 1 to 4 hetercatoms
in the ring structure selected from S, 0, and N. The
radical may be joined to the rest of the molecule via any of
the ring atoms. Non-limiting examples of “heteroaryl”

groups include pyridinyl, pyridazinyl, imidazolyl,
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The term "haloaryl"™ is used to denote a group
conprised of an aryl group substituted w th hal ogen

watamoosdser e aryl group is as defined above an#ChaiSe®en25898

25 is used to denote fluorine, chlorine, bromne or

pynlmdldﬂ&yl anpgxamsiﬁl,of SHERzGI-PUP 1Sy 10 phe'&dmol 1,
n.atom on ary rin can present on orth g’

ls?ﬂ”lﬁ§ﬁ¥1p05|F?EEFZQﬁy%:he Uyl 30 Fhéerekm lsova°1yl

thla&e;ﬂﬁ;nuor ostkaayd 1371y " h§ot‘1§§§z5ﬁyldenob9r@ol%f OUp indolyi,
npri sed of an_aryl group substituted wt

benﬁ&@ﬂﬁﬁé? fkyl GEGERIVHARY R ar yIcianelpeyi} uor daldepolyl,

AP1APpsyAl e hdebinegds abeyg ., xannl ch _gr
e 4,10 iy B e B eranySy PotnlbLPHEN 4R,
OXEPELLY onetﬁ?Fﬁﬁé%@@l&qurflﬁ@?%ﬁ%ﬂMin orberadfuriangnyl,

ben&@ﬂh@bﬁﬁ@ﬂ&lon Qkhagtrﬂgﬁéﬁfw pa&%nEB@hiéggh§i th%@nzo-

The term "acyl " used when one or nore o
*a éV 'nal THOAFNIENFAr hon BtigrAxadinyilng caminhthmnadsnyﬂ

dlh&ﬂ@O@ﬁyhoIYPQ af@étﬁﬁﬂ%ﬂfbﬁﬁ&ﬁglyith o@§h§ﬁrdgygaulnolyl

baon radji cal s, specificall races

tetﬁﬁh@ﬁF%%??%H%ﬂﬂﬁﬂ L such aseersa r@éwbonyl furopyridinyl,
pyrel Byl eanbhomi , af&@hdt heakhks1 f‘r yl L %‘;:Iéroa ﬁ;‘ih Hggups of

benzoyl and the |ike. The erm acy SO
thep o SpPOYRGRp. d?EFrHﬁ?qeuﬁﬂdéﬂrkywéﬁymédlshasedntomay be

subdeneheed BLOURAEOARELSEd Bl l£a
carbonechaln thgg connec?g ?ﬁ§m§?§IOE 3I§§{ ?ogyﬁrogen

atopgspiothenerpppetal ekelemm expl @mmengsoupclmamg,

butThﬁoEeﬁﬂhuQ%He“9§y%5935gﬁl (ﬂ@eth% %#é% ne o£1tro
part of a substituent group, IS use enote !

amleg?cl iR L REsfmte neadi €al-Chbading. f r omﬂGWelkmyen (C1-

Ce) d1108 1310 @f —@@'a‘iﬁky@%mhﬁ@ﬁ ﬂgﬁog&ggté’g om bs’&ﬁ)alkyl
heteroatom 2 e., 'S on ato

for@%énple‘hSCWW§W@r thé@e*h?@lk¢¥yntho 4 (Aet@n eay damidd,

aryihe ring-stydeiyse 1se|ec(§d f 10 3, Qo -
Non-1limting exanp res of a he%%rocyéﬁogﬁgyﬁ’grou%hapg

pPerfIper Rl - aéiétlﬂmﬁyhaloqxwﬂrolldlnyI pi peri di nyl ,
azepi nyl, piperazinyl,

The term ‘haloaryl” is wused to denote a group
comprised of an aryl group substituted with halogen
atom, where aryl group is as defined above and halogen
is used to denote fluorine, chlorine, bromine or iodine,
an example of such group is chlorophenyl. Halogen atom
on aryl ring can present on ortho, meta or para pogition

of the ring.

The term *“perfluorocalkylaryl” is used to denote a
group comprised of an aryl group substituted with
perfluoroalkyl group, where aryl and perfluorocalkyl

groups are as defined above. An example of such group
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25 1, 2, 3,6-tetrahydropyridinyl, oxiranyl, oxetanyl,
t et rahydr of uranyl, tetrahydrothienyl,

woebwaay®s opyr anyl , tetrahydrothi opyranyl, noPOnmiS2IN6/025898

t hi onor phol i no, thioxanyl, pyrrolinyl, indolinyl,

is 2tk pyraoybmedhylpheadyl, dox@Ydro 1g§bg%_0)891| aly ring
yrazolinyl, 30 dihydropyranyl, dihydrothienyl,
Cargiprﬁfasr%?%r%fhy?%’ thow rBSR | o n9RT2| RPAAESPRNYE, the ring.

i m dazol i dinyl, 3-azabicyclo[3.1.0]hexanyl,

3-%ﬁabicgclq[4.1h0]hegtanyl, qui nol i zi nyl ,

quiAGcIFREPny PCYd ) 4UapexWheh r opg. SYdeeyr, of9tie terminal
alkz002600564 85t K/ 4452006/ B2 -

1 4-dioxaspiro[4.4]no%§l,5%?%-%F%§%§O$r%éaf%?3CF§F? are
subghituted Wi ok a8 1B AO¥PhepEyPny Exanpl exlof hecdfifally
embERABET €d rhelanesyehsddol oroyp, 5 £ar Ueqné%aﬂt%ﬁ?ﬂgnﬁi

e

thaﬁe nmor phol i ne ring,_ thionorpholine ring an
Sthy il KBTI bs 8Nepddief | Bdtsot e e banyli s sunttendedbehatyl

andt BRe deké Ni ti tQf-many, s ubstd tillfl%ﬁtudgg ¥9£fn§1 lg%:oglga ? f
n 0

10 particular location in a nolecul e be I ndepen
its definitions el sewhere in that nolecule. It is

UndRE St 0ogn! hellppbetyfuents aadSubs!i bubben PAttarng,
on .the conpounds of this application can be seléect o
compgisghe of StHi pAYY Hddicdh end art degrherovibein that

conﬁ%@ﬁ%wEEé15r§maEdaT%é¥“¥@C@kgyfgégﬂ fagﬁétkg San
be readil synt hesi zed by techni ques known in ]he art’

fora?"\ﬂé‘lplleaé’entzhfds@rﬁé’tmods set forth herein. A group
may be referred to generally or nore 20 specifically,
as _desired. For exanple, a group containing a carbon
chalff WS ofee e bove ke benl Youbhe thsondusey béone or

as desefi Red as abkvd: Qe k%@éhp,asig.esdgee . toAngtlllqg{e
non-limting exanple, a group dontaining a _cafbon .
CYCLhSi B ORI oadH o isssh | hareing nfyobefdescriobedn 25ng
atofs %fykvhﬁ%hhaéggqlé%%%d_%gylri g%%l re:l(_jé 'lli\let roat
. "conposition" may contaih one é%ipoung of- a mxture ™
1.e0f conpéEndsCt A’ pharherewticcnl coposixbimgls | 5s amfhere
the£8MROY t4:Qt USELY! 40h RALeALI Al Vi bseful L0 producing
selected from S, 0, and N. Non-limiting examples of a
heterocycloalkyl group are aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, azepinyl, piperazinyl,
1,2,3,6-tetrahydropyridinyl, oxiranyl, oxetanyl,
tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranvl,
tetrahydrothiopyranyl, morpholino, thiomorpholino,
thioxanyl, pyrrolinyl, indolinyl, 2H-pyranyl, 4H-~
pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl,
3-azabicyclo[3.1.0]hexanyl, 3-azabicyclo[4.1.0]lheptanyl,

quinolizinyl, quinuclidinyl, l,4-dioxaspiro[4.5]decyl,
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30 physiol ogi cal response in a subject to which such
phafngceutical conposition is admnistered. The term

woOpheroosmseut i cal |y acceptabl e” with respect toPCT/US2006/025898

excipients is used to define non-toxic substances

1, dgenieraldpyi sali 4 ab] €oh 91, @eél_icpicg}yg%pip nbpBl, o a
ph rnacé%}ical rodﬁ%%s. 10 VO 200 {OO%%%B ? Y an

1’4156%1‘1?]?25@@67(0[245 Bhermtiel AVPK acti vation potenti al _
percentages in this specification are calculated with

respect _to the alread known AMPK act!vator
nepgﬁpﬁﬂﬁ? Phe Spercie a@@@hﬁﬁ?d!iQﬂﬁnnqmnﬂd?Qkyl group
4 e pal ' t centrations in,
o T anae or 3 o o 0 o T hef 58y e Ty
rings ASdétiend ¥R val ues obtained for metformn ~at 2 nM
concentrations as 100% However, the AMPK act!vatlon
potential percentages can also be calqulated with 10
r eYPERESt §PECHER adhheAMRK sact i vat or snaksded rhene the

defembediorEnt ot hey.3F esephsaPRLLART T O Provi des a
N cQnpound hgvingrgﬁe forﬁu?a %ﬁ): 0 Ra g2 e/hﬁﬁy 5
parficygar) \LoGhhidn chpsume liesud of ree spéepesdand/ ofF ats

ut i ce bl It or s a splvate or a
defﬁsgfg?ggthefg%%%haﬁgre?%ﬁRagPégch£%§$?$§%nhydro§§, 18

und(aéfpegfl pt'el'laqtt]: UMqunq&la@) as;Wst'm:lyﬂ(:)ion patterns
.er l.,..aryl ox

kgl ony, - or S el Al R spiegyes v

one_ 9_1%/(}11: @?ﬁ-‘ér f9kidrloal kylthe Ssaryltoorprovide compounds

. . | is - , rein RL.is .
thaﬁsdél%eﬁé%)%h%&é%ﬂ ) Sé\ﬁ%/jfg E?%gs‘ it\;}%epencc?éht IRF ch&8et 1y
synihefizefp by CHeChB) aues CkOBI2- iandheC 4EH3)a s Go&D) s

aLLes .and 2, inclusive In another
thoﬁﬁ%%%?ﬁgﬁg %Fetﬁgg%ggggﬁglgpplication provi des

conmpounds having formula (11)
A group may be referred to generally or more

specifically, as desired. For example, a group
containing a carbon chain with one carbon-carbon double
bond may be described as alkyl or alkenyl, as desired.
Another non-limiting example, a group c¢ontaining a
carbon chain with a chloro substituent may be described

as alkyl or halogenated alkyl, as desired.

A “composition” may contain one compound or a mixture
of compounds. A  “pharmaceutical composition” is any
composition wuseful or potentially wuseful in producing
physiological response in a subject to which such
pharmaceutical composition is administered. The term
"pharmaceutically acceptable” with respect to excipients is
used to define non-toxic substances generally suitable for

use in human or animal pharmaceutical products.

10



11 WO 2007/ 005785 PCT/ US2006/025898 ORa S )~Rb : N

H((Il) which conpound is a free species, and/or a
woheo7rasmat i cal | y- acceptable salt or a sol vat BCoUS2006/025898

hydrate thereof, wherein 5 Ra is chosen from

(Cl-Co5) perfluoroal kyl, (d-C5) alkyl, (G -GC5)acyl,

, heterocycloalkyl het er oaryl , aryloxy
ﬁ‘}??ar PB%y, acts.va(t@pn@pogphynal Ssel(cent@@)es in thlS

spep I Lyl q0r ( | kyl a ;
e @EFEQQ?‘%@ %x\%heﬁaacrﬁﬂﬁxléeﬁs Vﬁl%r ogéﬁg%%@ E ('3'8%( rFady
knol’@ | AMERot ReELlemboni mﬁfomﬂq@ .pr es &fe amelnceatages are

o d f I
S oneRiageone AR A IO LOLIULE (| 0™

congsg‘ér@glorgmd;tl@r the pharemceft BcalM yoo &drept ableh sehat 06 f
met@o:?ﬁ!i.z\{aﬁo? %ron"élﬁ?e\ég{ﬁé etﬂge(fgg%ﬁm@gg.ghﬂe | Jgr %1% §8Wln

fromfluoro oro, brono per
at (é1-of) glkyentrafpicbnsXRasvhert®sX is H@wgen or taal f aMPK

act@@)g}:)%:%%%lk e?)er(:%]lt%)s? C,Ji %53)1%(%?]!:1 X ﬁlcuﬁgti—zg with

10 respeRy, toireihsm kROwh sSAWPK rageinvadoreCaiss) alkyl; Bis
i ndependently chosen from-CH2, -CH (CH3) -, ‘c (CH3)
|- and -C(CH3) (C2H5) - ; and mvaries between 0 and
2,I1pn@pgsiem@,odiment, the present application provides a

compound having the formula (I):

15 (1)
which compound is a free species and/or a pharmaceutically-
acceptable salt or a solvate or a hydrate thereof, wherein
R® is chosen from hydroxy, (C1-Cs5) perfluoroalkyl,
(Ci-Cs)acyl, aryl, heterocycloalkyl, heterocaryl, aryloxy,
20 alkylaryloxy, -0-(C1-Cs)alkylaryl, -S-(C1-Cs)alkyl, -S-(Ci-
Csi)perfluoroalkyl, -S-aryl or -S-(C;-Cs)alkylaryl;
R® is -OR;, wherein R; is hydrogen or (Ci;-Cg)alkyl;
B i1s independently chosen from -CH;, ~CH(CH;3)-, -C(CHs3)a,—
and -C(CHs) (Cz;Hs)—-; and

25 m varies between 0 and 2, inclusive

In another embodiment of the present application

provides compounds having formula (II)

11
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25 whi ch thiazole derivative has AMP-activated protein
ki nase (AWMPK) potential. 12 WO 2007/ 005785

wWOCTI71We2B06/ 025898 | n anot her enbodi nent of t RET/US2006/025898

present application provides conpounds having fornmul a
(I1) O RASRb N H(IlI) 5 whhch conpound is a free
speci es, and/or a pharnaceuti cal cceptable salt or
a solvate or a te ter eRein (Cl-C5)

per f | uor oal koxy, (635)) , and the group of the
structure -XR, wh {'s ygen or sulfur, and Rc is
hydr ogen, (Cl-C5)al kylH (C1-C5) perfluoroal kyl, aryl

or (Cl- 10 C5) alkylaryl; and Rb is -ORl, wherein Rl

i s hydrogen or (Cl1-C8) allk§l; which thiazole

whidar cyabbied has a?\l\ﬁ'eﬁa‘:tsg)\é@ti@g, péﬂ&?&f‘ %ieé%aé:&u%ﬁ?lly—

e go%e ii al. 15 I n accordance w th anot
“tR a% BT UpF SEAVRER PF ovihvEs agenpbenest ofwhdrein

forfiubia (dnosid efeh mybad,l ' MPK.pQt ent |
(c v&: ch is atol east aggut§L f%%gg%%ﬁgi%%‘@el gfglcgsﬁ'ﬁyéﬁe
1SR PEYAnd BFYLt 1RetarocypdarlbBls 95%tarddeyl® aryloxy,
alkhepay Doy ) | ver (eeld.$a1 I'n_acegrdan ' ther .
lfgﬁbOdi ment, the gjr ézgn]t%pl acgp?i gg]t %’%}S%F]\gﬁ%e%Q%ﬁ’ S
ALY ofpoutidS1ofs ke Grmbl a2®d) and formula (I11) having
anRANRK el enfiddewWhirch; d S out . 75% in L6
skel et al I’TEJSC| e ceell I sggnéd%gfﬁ&é) gfleg]sft?g oﬁ% @ ]6“5%i n
Hep & hepatona liver cells. In accordance with
anoh hesto o iRk e | i cation provide
corrpoun%ls of the flg?ir;lrgi aﬂé%iﬁfg}]sc?rﬁ.?%lpr?&ﬁgagwg RaRY s
3 COPANPK heotiest ithe GwweHa SIat | east 30 about 85%in L6
skel etal muscle cells and of at Jeast about 85%in

Hep & hepatona |iver cells.
Ra S/\>\€ Rb
\ B
)\N m
N
H

(I)

which compound is a free species, and/or a pharmaceutically-
acceptable salt or a solvate or a hydrate thereof, wherein

R? is chosen from fluoro, chloro, bfomo ,
(C1-Cs)perfluoroalkoxy, (C;-Cs)alkyl, and -XR®, where X is
oxygen or sulfur, and R® is hydrogen, (C1-Cs)alkyl, (C4-
Cs)perfluoroalkyl, aryl or (Ci-Cs)alkylaryl;

R® is -OR;, wherein R; is hydrogen or (C;-Cs)alkyl;

B is independently chosen from ~CH,;, —-CH(CH;)-
and -C(CHs) (CyHs)—; and

7 _C(CHB)Z_
m varies between 0 and 2, inclusive,

which thiazole derivative has AMP-activated protein kinase

(AMPK) potential.

12
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13 WO 2007/ 005785 PCT/ US2006/ 025898 I n accordance
W t h anot her enbodi nent, the present application

wonreiodess conpounds of the fornmula (1) and f oPaUIUS2006/025898

(II) havi ng an AMPK potential which is at |east about

in _Le.skel etaboguache C&t! stigdd pfesdnd easdpiakeut on
5 Yoin Hep & hepatonma |iver cells. Another

premnidesi rempowids Heavpimss éprmappl (8t i on provi des
conpounds of formnula (II) wheregn Ra is

(C1- C5) per fl uoroal kyl . Ln ano er penbodi ment t he
present appl i cgga op pr ovB e th az o) e derivative of
theforrrula(ll) trifluronmethyl. 15

Anot her enbodi nen p esent appl i cation provides
conmpounds of forrrula (I ), OS FBCS OR ):>-- H
(1) 20 wherein RL is hydrogen or (Cl C3) al kyl.
Anot her enbodi nent of thelIgrlesent application provides

whi R oolilnn%%lpr% f%mf_‘!ré (E%eci’éker ec!rfa/B% thibazehybeu@ially-
Another oél ment of e provi des compounds_ of
acas@gtmm@ sGlLy, ovherebivate iof ehhadorts Hhenans t Weerein

str s)lz&e%fl%% %élﬁ%5007/(300(‘5zg§k§g/ 920064 02%888p of

vvheé i'S chose om hal o . .
théCﬂ;tﬁSc)pBrefl-tKRoalvﬂ)ﬂre ¥ Ge @»)y;gekwor sulfur, and R° is

AR L Yy S bl o

ef enbodi ment of the
Cs)pﬂés_/élatfyéipphn@atl on provides conpounds of formula

(I)Rb Vi@:er— E\)&l r%:.?l Retiesr (ilﬁ/)é% QQLKML (C1-Cglalkyl;
which thiazole derivative has AMP-activated protein kinase

potential.

In accordance with another embodiment, the present
application provides compounds of the formula (I) and
formula (II) having an AMPK potential which i1s at least
about 75%-95% in L6 skeletal muscle cells and of at least

about 65%-95% in Hep G2 hepatoma liver cells.

In accordance with another embodiment, the present
application provides compounds of the formula (I) and
formula (II) having an AMPK potential which is at least
about 75% in L6 skeletal muscle cells and of at least about

65% in Hep G2 hepatoma liver cells.

Tn accordance with another embodiment, the present
application provides compounds of the formula (I) and
formula (II) having an AMPK potential which is at least
about 85% in L6 skeletal muscle cells and of at least about

85% in Hep G2 hepatoma liver cells.

13



group having the structure -NR3R4, wherein R3 and R4
together wth the nitrogen atom of the group - NR3R4,

woaoomoas?Bs or 6- nenbered heterocycl oal kyl ri ngcwnhisedwe/025898
may optionally contain 10 one or two hetero further

het.gr Qai-QB.sebectad, fr fzsltﬂ&ge&nboéﬂx}efn%f Ofp Qi t Ioegse

Anot her enbodi nent of t resent app |cat|on pr
aPP%BﬁﬁﬁUﬁUSP@PVﬁé?ﬁUI%Pmnqunwmemé'ntgaldformula (I) and

forrh@fa?rqus:l lv'f.%’l% 2 ﬂfd@ﬂpg ﬁeﬁ‘EEQi‘o'm}ﬂ%'h @'s; herleast

nbodi nent of pr esent Ication provi
abo@%l%@?ﬂ%ﬁcﬁﬁ|Skﬁhe¢éloﬁmsgﬁﬁubal£$)anQM®thaha$ea$m about

5 909541{ ‘%fép“re% Qe?gg&:nzé 1ive¥ QN N 20 H Anot her

nbodi nment of the present appllcatlon provi des the
thlazole derivative of forrmula (1), which has the

StMHérr G%OHILQG% tlfOE'he 'élegé ’t| é?ﬁg. h%'% v oé)IdOVn]:.e es

of the present application provi
compfatidamt | veoof f oFermiwly 1), (Which hasmftéteemstrudi ure Is

(clY%% Eﬁgg§%§§¥ECT/U82006/025898 O ONN H Another

odi ment o e present application provides the
10 thi azol e derivative of fornmula (1), which has the 5

Stf&“ﬁﬂgéﬁéﬂaéabdhiﬁegb tﬁe present application provides

thiazole derivative of the formula (II) wherein R?® is

trifluromethyl.

15 Another embodiment of the present application provides

compounds of formula (III),
0
FaC S/\>\)&——OR
——
@\ )\N
N

(IT1)
20 wherein R; is hydrogen or (C;-Ci3) alkyl.

Another embodiment of the present application provides

compounds of formula (I), wherein R® thiazolyl.

25 Another embodiment of the provides compounds of formula

(I), wherein R® is thiazolyl having the structure
S/\>\g
)Q N

Ry

14
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N N H Anot her enbodi nent of the present application
provides the thiazole derivative of fornmula (1),

wohowhodms the 10 structure S F3c O -1D N i PCT®S2006/025898

~OH N IN H Another enbodi nent of the present

wheaRAl CRlian prRyides rrbhe Hdlicazel, e ‘def-lﬂéabéﬂﬁlﬁroalkyl
formula (1), which has the _ 15 structure g?fé‘}l
(CerHEhlm'Accor(gnh@)ﬁék&?ﬂ%’fWe'r entiddiment 9%
(CREEFSHE £ 1.8l q? hep1 provi des novel thiazole
deri'vatives of fornula 20 (1) that have AMP ki nase
activation potential. According to another enbodi nent
of AhRRLesEMoaiRRRLI 6at Lo previdesappyetat timzant@rides
derivatives of fornula (I) that_have an_ AM ki nase
commindst i o porewtd afTlof BTN R AbBUTPEIF Y R L

gr%%& %Igaltﬂgjsﬁ:lr%cgﬁifé Sk, Of wedrd Bast, aabodl €&9éther
%01 N JHe hepatoma | iver cells, 16 W) 2007/ 005785
wmmluszmmmws:om%rt&%grpﬁpan% i8didnent °F ©-

me%%rﬁ%{eﬁ%ﬁ%réﬂ¥@ﬂo§§k&@anﬁQVWH§§htﬁ&yC@ﬂEQ@m&hlﬁ contain

and

defined i.n the above enbodi nent
on@her eFwo Rhersr¢ CluCH)eiimso64P RS | selgchgdt heem oxvgen,
ttI%f chhe present application provides a
Suffq?]g actlvatl ng AVPK in human or ani mal subject,

sai d met hod conprising adm ni stering said subject

MAtihé“hef#éﬁ%gdfﬁ%n@n%%nﬁﬂﬁy ﬁﬁ&%ehﬂ'%é@h@cQ§£bﬂa®t&ﬁtdes
of ‘conpound o O formula (I'). Another embodi nent of
compeumm@sgﬂi épgmpéat|6w,pr g@gn said heterocycloalkyl

group is morpholinyl.

Another embodiment of the present application provides

the thiazole derivative of formula (I), which has the
structure
O
s
N N
H

Another embodiment of the present application provides

the thiazole derivative of formula (I), which has the
structure
@ Q
Qo
/k\
N N
H

Another embodiment of the present application provides
the thiazole derivative of formula (I), which has the

structure

15
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a pharmaceutical conposition conprising a
therapeutically effective anmount of a conpound of

woanimosrsgl ) in conmbi nation 15 with a phar nacedriusaiobp25898

suitable carrier. Another enbodinent of the present

appl i cation pr o/des a pharmaceutical conposition
conpri si ng one!qzr th| azoI e rivati ves of
compound of formala (CF dﬁ%’pﬁmme

pharmaceutical | y- accep ents. Anot her

enbodi nent of the present a,’h')pl cation provides

phar maceuti cal comnposition conprising one or nnre

thi azol e derivatives of compound of forrmula (I1) and

onéngthepr embo&imdrat nal etité ot dyerac capi@llf ion provides

eX¢i,pi 1.0 toa there i ment, of the

eprgggéttggiéapp(% cg{:jcorY%pr OVI n'gggre ‘tﬂlet?@atlta\?e the
stritehei s a free species and/or a

pharmaceutical | y- accept able salf of the 30 conpound

of the fornula (149 @ilfswfgs of formula (1)

include, but are n i m WO 2007/ 005785

PCT/ US2006/ 025898 Struchur & ZUPAC Nane F

[ 2- (4- Fl uor o- phenyl am noF- S:- ~-CH

t hi azol -4-yl]-acetic acid ~aN-NO S 0 OH

[ 2aidckdit Oéx%&ﬂ%l%l@reﬂqoéhe (ljo_:fesefnt Xpb1:41329) proxl«]ies

-acetic acid N-N Br
they 2t](144a23?3<ﬁm qﬁaféwyrtawenogf \ﬂqr}nulahu 4ZDI - 4vtyildh aketi Cthe
strabt@re N ~N ~~~ FSC [2-(4-Trifluoromethyl- \~1 '~ ~OH
phenyl am no) ° - th| azol-4-y1 N N ]-acetic acid

H3C (2-p-Tolyl ar@%}i&j\ﬂr yl)- oS" OH acetic acid

Another embodiment of the present application provides

the thiazole derivative of formula (), which has the
structure
FsC
3 S A O
N/k\N
H OH

According to another embodiment of the present
application provides novel thiazole derivatives of formula

(I) that have AMP kinase activation potential.

According to another embodiment of the present
application provides novel thiazole derivatives of formula
(I) that have an AMP kinase activation potential of at least
about 75% - 90% in L6 skeletal muscle cells and of at least
about 60% - 90% in Hep G2 hepatoma liver cells,
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N NH HO [2-(4-Hydroxy-phenylam no)-~_~ COH
t hi azol -4-yl]-acetic acid i N~NH3COS O

wO20(7dodmss hoxy- phenyl am no) - . OH t hiazol - 4- y1peamstio6/025898

acid N) N F3CO [2-(4-Trifluoronethoxy- S\ ~-CH
phenylanino) N "N-' -thiazol-4-yl]-acetic acid BnO
4 Benz ong phenylam no)- S ~-OH thiazo 1a N N
PFd éE ti ctQci d2ReSher 0 [ oulpedimeandxy - phdsy| aminesent

appilﬁat%ht piraeobed-yHd - @&fﬁ‘ﬁdﬁ@c‘d@ fdfi’rﬁgla d_PI Hs @d%i%eq

4-1 sopropox henyl am no) -
in [tﬁ% éi‘BPVﬂp h ddgt@%te g{é?aew)h;ﬁ HSO Cl Cs)perfluoroalkyl

[2-(4- Nbrphol|n 4- yI N O phenyl am no) -t hi azol -4-yl]-
\OH acetic acid N N 18 WO 2007/ 005785
PCTPO85696FDRSBYEND 9D - Flae (Rratindr capHemsbipr/ provides

a mkt@HdSB@ZM&%ﬁ%%ﬁﬂﬂ&INM%%QHn4hM$£n G NN agss tfé%tacggld
S or o-

tgﬁgnyp§ﬂp¢éﬁypg pﬁ@ﬁ?Phﬁ??ﬁﬂng said subject with an

effective amount of the thiazole derivative of compound of

formula (I).

Another embodiment of the present application provides
a pharmaceutical composition comprising a therapeutically
effective amount of a compound of formula (I) in combination

with a pharmaceutically suitable carrier.

Another embodiment of the present application provides
a pharmaceutical composition comprising one or more thiazole
derivatives of compound of formula (I) and one or more

pharmaceutically-acceptable excipients.

Another embodiment of the present application provides
a pharmaceutical composition comprising one or more thiazole
derivatives of compound of formula (IT) and one or more

pharmaceutically-acceptable excipients.

According to another embodiment of the present
application provides a thiazole derivative, which is a free
species and/or a pharmaceutically-acceptable salt of the

compound of the formula (I).

Specific examples of formula (I) include,

but are not limited to:

17



\ % thiazol
(2-{4-[2-(4-Trifl uoronethyl -
wORM 7405785 hi azol - 4-y1] - phenyl am no} -

-4- 1 C NNy} acetic acid O
F3C N S \\ |-CH phenyl)
H PCT/US2006/025898

t hi azol -4-yl)-acetic acid

O

{2-T4- & Reeayt- T hi azol
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acetic acid N O

yl) - HSCN phenyl am no]

-§p|a201 - yl) O. OHF=ace

hen no) -
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OHNt hi'azol
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0
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;%):-thl azoI
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y

Bu% e%z/ 1?8‘%93[
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QA NAER 85—

Fsctls»lgza;u =

yl]- N. 1
| am no) -

N

t Bi.,azal - 4- yI] t hyl -
t N~ th s\- H(4 QH
trif - phenyl ani no) -

H

4\N[p¥(4MBMBMb~®@bﬁyEEmtﬁgal
thiazol-4-yl]-acetic acid

[2-(4-Trifluoromethyl-
prhenylamino) -
thiazol-4-yl]~acetic acid

(2-p-Tolylamino-thiazol-4-y1)-
acetic acid

[2~(4-Hydroxy-phenylamino) -
thiazol-4-yl]-acetic acid

{2~ (4-Methoxy-phenylamino) -
thiazol-4-yl]l-acetic acid

[2-(4-Trifluoromethoxy-
phenylamino)
-thiazol-4-yl]-acetic acid

H
BnO Q [2- (4-Benzyloxy-phenylamino) -
\©\ S/\>\>~OH thiazo
m <N 1-4-yl]-acetic acid
CoHs Q [2- (4-Ethoxy-phenylamino) -
\I::]\ /ft\ OH thiazol-4-yl]-acetic acid
u, N
CH3 o [2-(4~Isopropoxy-phenylamino) -
H“r)\I::j\ 5\ oM thiazol-4-yl]-acetic acid
PN
NN
(o) o [2- (4-Morpholin-4-y1-
L\/N S phenylamino) -thiazol-4-yl]-
\[::]\ /L:\ OH acetic acid
N N
H
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\ N thiazol-4-yl]-propionic Hacid d S O
2-[2-(4-Chl oro-phenylam no)- \ OH

wohbenos78d-yl ] -propionic acid N \N | H 19 WCT/US2006/025898
2007/ 005785 PCT/ US2006/ 025898 F3C ,
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2 {4 [2 ( met hyl -thiphlenyh)yi higzety daiihbs -

F3C\ N ZOthenyI ani np} - t thhzodle-4-4-10a=hexyki sca¢i d
o {2—[4—(2—Phenyl—thiazol—4—yl)—
s phenylamino] -thiazol-4-y1}-
\ OH . .
_J§ acetic acid
NN
S {2-[4-(2-Methyl-thi
yl-thiazol-4-yl1)-~
FﬁC-éN\ S Q phenylamino] -thiazol-4~y1}-
/L:XX‘J»\OH acetic acid
N N
H
O o [2- (Biphenyl-4-ylamino) -
thiazol-4-yll-acetic acid
O S OH
s
N N
0) [2- (4-Butyl-phenylamino) -
F@C/\\/A\I::]\ /f:§>~J>‘OH thiazol-4-yl]-acetic acid
N7 N
H
O

0 [2-(4-Acetyl-phenylamino) -
fhc/u\[::l\ S’§>§J>—OH thiazol-4-yl]-acetic acid
s
N N
H

FyC s Q 2-[2-(4-Trifluoromethyl-
\I::]\ /L:X*‘<%§OH phenylamino) -thiazol-4-y1]-
N~ °N
H

propionic acid

Cl . 0O 2-[2-(4-Chloro-phenylamino) -
\[::1\ /g:¥g7<%\0H thiazol-4-yl]-2-methyl-
N N
H

propionic acid

FsC s Q 2-Methyl-2-[2~ (4-
\[::1\ /L:¥>7K%\OH triflgoromethyl—phenylamino)—
N N
H

thiazol-4-yl]-propionic

acid

al . Q 2—;2—(4—Chloro—phenylamino)—
\I::]\ /L:§¥_<%‘OH thiazol-4-yl]-propionic acid
N N
H
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Conpounds of formula (I)

shown in the follow ng preparation schenes or

woRhEr0578s known neans.

may be prepared in the manner
by any

Compounds of (1) thus pprepas2me/025898

may be isol ated and purified fron1the reaction

chro

hlghl Do oduct

of the oresent apPti cat i

MR ULE by Known meens, |
solviﬁllex i%ggfﬁ%? conc
filtrat rysté?llzat

recry

nCIQQ”@g(4
entﬁﬂéﬁ§ﬁhml

|on rec

:Lf'ﬂﬁof rﬁgtr c.[ to;
n%ﬂﬁaf hZQ
¥8h f higatdon

stal | iZat &?lftlbl :O’Wg!chyl-
of | PEEP¥LEMING) THe azssodnds

on and sd&faPoxvRdeedfidan be

pre ared by appl yi ng var

ut i tb ch@racteri

skel ef oLL\ of the

‘Il\,r coUrrar e

Representﬁtlve pfoducti o

I ous2syidigiore -phehh0dsino) -
st i chidueléostderfdindaneatal
substituents thereof.

n nethods will be illustrated
er Q\Iﬁ'hﬂl s are as defined

§¢ ,g . 25 21 V\D 2007/ 00578B -FEHMeS P06 LDEE80B-4-v 1) -

3 S A ( dphenReGLDLRhiaedeNANH N

mN (Ia) (1b) (Ic@rbREyOAZ(BYidH (If]
s 0 c@jg) 5 The conpound of fornmula
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compound of formula (Ib) in presence of thiophosgene,
wo 00idosHsee and sol vent, where all synbol s arepag E8kjsaekos

earlier. The solvent used in the reaction can be

sel ected 10 from di chl or onet hane, di chl or oet hane,

pyridine, chloroform tetrachl oronethane,

ethytacetate, methanol— TepaRol; - ph SRR WRaBebi-4-v1) -
; butan0|'_aCEton%ﬂnﬂﬁ@E@HhEﬁL£ﬁhazole 4-

Lhyl sul'f "exiWi8ey1ic acid
and the like or a m xture

an be 15 carrled out at a

4%?@} ”%tﬁiiﬁogomégﬁyl—
n1nute labou? 3: §e for
BS ny amiino fD rmu | a

conpound ggggo ?ﬁc) in

sol vent, where all synbols are as deflned earller

ThengRhvent cusedriiid hery eass i B8 sodpdied 22 Whe manner

2007/ 005785 PCT/ US2006/ 025898 sel ect ed fr%p1 n
showg} cHE oEBRreERLHYIRY A BIFETHSRe SHFPREI RE, DY 8wy other
knowly=0f-or m tetrachl oromet hane, ethyl acetate,

nmet hanol, ethanol, isopropanol, n-propanol, butanol,

acetone, acetonitrile, dimethylformam de,

d'd@ﬁﬂ?&dn%@ foxi de) Scrgf r abygdasbar any vid erlsamdtéae and
i ke or a mxture thereof. The reaction can

puriciad drButhat rgof Bhpfe it % e E VR a BE aRS 1061?30udm9

but ak{%‘é 6bfmicHae dur at LoDkt I eaetd At iean beonsah it el
for a period in the range of about 1 hour to fbout 10
neutiairizatfion i nst ance bbtEA®E Rours. 10 CSMESHALILFE IR

recf%ﬂgﬁﬁ.f(.alt@)onwa%&%ﬁ' neith- e dRACKHERY Wi C@E?Mﬁiarﬂfe

formila (Ic) with the compound of formyla (ld) in
liqpk@s eHeeomstt ogEEYBHL | a&%er%ﬁ?Fﬁ%ﬁ%%&%éé@ﬁP% a F%av$¥ﬁf a

hlgﬂignﬁhfﬁ%ﬂéaaireéhegeﬁfaﬁfyaregttoluenesulfonate 15
Hanesul fonate, trifluoronmethane sul fonate or the

like, RL is selected fromalkyl having 1 to 5 carbon

ﬁ@% éM%%%%nch”bﬂ' @h&'r&ké@%%ﬁP'%%plﬂ&ét&Bh ekhysalts
n- pr opy I so- propyl or , .and the ot her
thesgq@o|@maréxasgggppﬁ@@ by~ applying varlous synthetic

methods utilizing the characteristics due to the fundamental
skeleton or type of the substituents thereof.
Representative production methods will be illustrated as

hereunder. All other symbols are as defined earlier.
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earlier. The solvent used in the reaction can be
sel ected 20 from di chl oronet hane, di chl or oet hane,
woyoidosmss chl orof orm  tetrachl or onet hane, PCT/US2006/025898
et hyl acetate, nethanol, ethanol, isopropanol,
Prdeegsopanol , butanol, acetone, acetonitrile,
di met hyl f or mam de, di net hyl sul f oxi de, tetrahydrof uran,
water and the like or a mxture thereof. The reaction
can be 25 carried out at a tenp ﬁjgﬂ#;% bet ween about
40C to abqyt 150C. The durati 6n dd geion can be
RS t ai ned a pe n the rdfge gf \TEEEK
om-’18 rs, —or stjhce about "12 +§\(>/U\ ~Ri
oroNuﬁis cowgound of fNrmdlia (1e) gave und
of formula &gf) wher e a@$ synbol s are as d |ned
effhier. The )solvent used”’in the reaction can
sel ected from dichl oronethane, dichloro
pyridine, chloroform tetrachl oronethane,
et hyl acetate, nethanol, ethanol, 23 WO 200

PCT/ US2006/ 025898 i sopropanol, n-propanol, | ol ,
acetone, acetonitrile, dimethylformam de,

di met hyl sul foxi de, tetrahydrofuran, water and t J
like or a mxture thereof. The hydroly ,S can b

carried out in presence of acid or bas e
in the 5 presence of base such as sodi um xid
pot assi um hydroxi de, sodi um carbonate, polas |um

carbonate and the |Ilike. The reaction can be c Ayl |ed
out at a tenperature between about 25C to about 75C.
The duration of reaction can be maintained for a
period in the range of about 25 10 minutes to about 3

hougg. fc%?n biskange apout, 145 Nirayt egas Theooapud f 5

formula ( was converted to conpound of fornula
corfdqpnd nCﬁrei@ﬁ@Gl@f NFR): Reln wirsreseakce spifbolsiapkosasne,

%18&1 ed é”é ven-@e @R Jygntallisegyllnﬂoige a{reeacgéorhé:ﬁ@led

se ected from di chl or onet hane, di chl or oet hane,
ecaplirdrdi neThe cabbyetoraged ety adis ormmeﬁan be selected

£r&h hx&&%f&fén%bt ! harzﬁchlo%geﬂgﬁe, t%%{é? Ol chioroform,

N- propano acetone, acetonitri
tetwamnwwkﬁ@thanede iﬂaﬂhybtatéoxidgethanol ethanol,

i r.of r q"lg%% méEQEgnt 1
ls% gOrpel%%é)olzo %prégé |oﬁagggnbe carried ou itrile,
dineripdriatmeaaidet wdénethylsulfoxide, tetrahydrofuran, water

and the like or a mixture thereof. The reaction can be
carried out at a temperature between about -10°C to about
45°C. The duration of reaction can be maintained for a
period in the range of about 5 minutes to about 3 hours, for

instance about 30 minutes.

The compound of formula (Ib) was converted to a
compound of formula (Ic) in presence of ammonia or aqueous
ammonia solution and solvent, where all symbols are as

defined earlier. The solvent used in the reaction can be
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about 25C to about 75C. The duration of reaction can
be mintained for a period in the range of about 1

woaow7/0se785 about 5 hours, for instance about 2 ROUMS2008425898

WD 2007/ 005785 PCT/ US2006/ 025898 Process 2 0 0 Ra a a

3R « n i o n i
selégk 3 fggm\ g hl&lrf\l&égéoﬁ% MENH& NQLB!: éé&g%r%:)g%{ Ghibe,

chlcfrm'f;vmtna (Ifaétml@@‘@méth@deto aithé’éﬁp‘@ﬁﬂ%leof ﬂ%?rtr]ﬁﬁilnal
i n R f thio an didi ne,

ethar}olq nblc%l gég?éﬁ%g def #nlgggé | ‘er. % slol ven%él%}gg%
aceuqmltthreleeact | ordl@@mhwéfsemm@j from dam%msolc%ﬁéi@ml@

tetﬁahgzﬁlr%%ﬁgggan?ﬁtgiu Iagldn heChi:L eof oMy Jng_xture thereof.

rachliorohet hane, ethyl acetate, nethanol, ethanol,
Thelsembpanotannbpr o;mﬂ:gled buttanat , aactemmeécature between

abo%atcefOQJH CFr | | %ou ége’t(hyl fﬁ{ér%q]x% ;Lo%e%%t %a%lﬂ:llfoﬂmcgﬁ be

etrahy rofuran wat er or a m xture
maittremedf foFhear Pactp8n icanthre remge| of GROUF R hour to

anofSTELALULE Bel ween. phautyc40C o, ahout 15 45C The

uration of Teac e mai ntained for a period
|n the range of about 5 mnutes to about 2 hours, for

t ance .ab ut_, 30 t.es e nm. f
 PERRERac R0 s, gL ORI Bl b DA cing
the i hoppesehcet ofozmmbai 4Iof aqtﬂeo@@e arempoiads sifut fomula

V\,here all symbal s S arLi
1o RN BB (LIRS FopbiBloancli, sl
gromtb chI enohet hase, dhahdarroet hahep, pyr ibdicnéuenabwl birmtg,

e R POl A B RO B uf AR el L BeegonEhe Thee
is aettoneédrifktem alkyl having 1 to 5 carbon atoms, where
non-limiting examples include, methyl, ethyl, n-propyl, iso-
propyl or n-butyl, and the other symbols are as defined
earlier. The solvent used in the reaction can be selected
from dichloromethane, dichloroethane, pyridine, chloroform,
tetrachloromethane, ethylacetate, methanol, ethanol,
isopropanol, n-propanol, butanol, acetone, acetonitrile,
dimethylformamide, dimethylsulfoxide, tetrahydrofuran, water
and the like or a mixture thereof. The reaction can be
carried out at a temperature between about 40°C to about
150¢°cC. The duration of reaction can be maintained for a
period in the range of about 6 hour to about 18 hours, for

instance about 12 hours.

Hydrolysis of compound of formula (Ie) gave compound of
formula (If), where all symbols are as defined earlier. The
solvent used in the reaction can be selected from
dichloromethane, dichloroethane, pyridine, chloroform,

tetrachloromethane, ethylacetate, methanol, ethanol,
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di met hyl f or mam de, di net hyl sul f oxi de, tetrahydrofuran,
water and the like or a m xture thereof. The reaction

woaom7mes7ssarri ed out at a tenperature between RODWS2000825898

to about 25 WD 2007/005785 PCT/ US2006/ 025898 45C
iscdrepdumoat, i Oﬂ—pfopﬁﬁﬁlt,if orbbmmOilehrraicatah@gd i@ﬁ%&lhltrlle,
Int range a t our to about ours
s ol Ge p O Gt £ O X I Conb B LAER G R  wates
and | e Waskobbai nechikyureaehibngot he m@nw@d&@wf.;léoeaﬁl Be
4gc with .the conpound_of fornula a%, wherein X
ca e&??%?éﬁ d1y DrEsehng of odprSuth RS hat Jgeiromd®y in the
pra¥endlelengs uldaeeat gucAet hanesulif anat Byatskfddior asmt-hanen

i%nfonate or,the like, RL is selec¢ted from al kyl
hydrgiiing 1 FOMHER 5CREPHAE A oROARALTR FOTROPREE] pd  the

liexanples lf@dd&%mﬂﬁiéwl be QBRHiedN-AUOPYE, ol SQsRRYlre
or n-b and t he ot her né/nbo s are as defined

t
be té%ﬁn] ¥1’Fh€«558| TEnEPYRBd7? I t heThP e OiPe if Heaction

carSe’Jb@CTm%.dnf:éQﬁé&“ ¢BLoon®diae, in dicell arpglhahe, about 25
ridine, chloroforn] tetrachl or onet hane, 15

nifghtRs) kCefRPBE Hretfdfol fOBt HARBINCS Shistibp4RoRinutes.
n- propanol but anol , acetone, acetonitrile,
dlnethylfornan1de dine th | sul f oxi de,
eTPEh FAFEPEPAN O f WEPER I b d (1 e W3k eCRRvVertas ouempound
of tﬂdﬁ:&r@&lﬁa (The npaptiomeandapcarr] efhod At %ymbols are
tenperature_ between about 10C to about 45C. The
as e0n 225168 1 ety S1PlVERTHESARI AR aFRRICFAEi®TpEpnole

selidttlhe raBge QfchabQilethaRQUr e ahgubedd Hour yrflgirlne,
i nstance about 6 hours. FNdronS|s of conpoun

chlpgedQra: (1 efeyRrdlogrpstianef f srFavlacerste, merreéchalnpl
ete®0l s arRaspdebi ned ﬁaﬁsfé;eanoﬂhe Bahvent Jsed, e,
e

in the reaction can be sel ected from d|chloronethane
acefophFaidet hane, FPeFaVhEC MM istof orm dimethylsulfoxide,

teth@hiacBEQLonet haper ghbylaeetahe IBt BanQheyebhadQhcof .
I sopropanol , n-propanol, butanol, acetone,

Th%u%ﬁ%ﬁﬁ%?ﬂléan Pné@ﬁ?ﬂ?érﬁﬁﬁﬁd@t élﬁ%ﬂﬁ@ﬁgﬁuréxﬁﬁéween

abdu@t raydref unane waber 3%@”%&%@1Bhk%fo e@tcﬂéltqugn be

thereof. The hydrolysis can be carried out in
1§¢é§éﬁée¢%ﬁfa@|396¥0®a§é fidye examgst eof nabprésdnceowf to

abRAse ﬁeabsasfép%é@ahxgr xbE€. 2 RRRASSI um  hydroxi de

and the I'ike. The reaction can be carried out at
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a tenperature between about 25C to about 65C. The 26

WO 2007/ 005785 PCT/ US2006/ 025898 duration of reaction
woam7mes7sai nt ai ned for a period in the range 8€TAlSEWE/025898

25 mnutes to about 2 hours, for instance about 45
Progeugi @s. 5 Process 3 10 IO XB\MRa MRa Ra a (1d)

Ra SO N-NBeRL NH2 NCS HNH2 H (le) (la) (Ib)

(Ic) The conpound of fornmula (la) was converted to a

compound of forrmula (Ib) in presesnice of thiophosgene

Raand 10 pyridine, vvhere aII sy behgnare gs defl ned
eard.i er. | vent |n§he r(ne)actl
el geted™fr di ch-l-’or ha ;. dichioroet e,/k’>\<>)J\ R,
pyT1 dNing, ch @ m &t rechNeg onmet hane, lfjll
e% yl acet ate, nethanol, et h'anol i sopr opano('e)
n{®r opanol | Wit anol , acet®he, acetonitrile, 15
di met hyl f or mam de, di met hyl sul f oxi de, teR®R ah dr fur an,

water and the |ike or a mxture thereof. on

can be carried out at a tenperature betvvee OH
-10C to about 45C. The duration of reaction (qplhl

mai ntai ned for a perl od in the range of about 5

m es t h for 20 i nstance about 30

i %tges cb %u%éjo oofun °6?“h?‘8r mifd) (189S weeiERkeft eliot oa

Comoundm@oimﬂonﬁuianr r(nuba (hC)pddbdicesene e taf oBANDNLA OLng
pyrgggggus am’mnlla_L S tion, where all_ synbols are as
i'ned"ear %Wlii??el SsotRRnfs usef iPRdt trasldget i onThe
solwantbeusekiect:ed fifh'km seLdd ifromed franepe di gl orogt hapg,
tetrachl or onet hane,

ridine. chlorof;,
SR Ry PR, e FERIGF OB Rhol | PYScmspanolchlorofom,
tetmaphbpanedthane,anol etlaﬁﬂ&it%,teaCet ORLERAA&,  ethanol,

1soga?pet é/_JL for rmprgo%%no | me}oﬂ égcﬂ f oxz;.ge?tonfee,t ' 21@/9?:219113323{;,
dimethyl formamide, dimethylsulfoxide, tetrahydrofuran, water
and the like or a mixture thereof. The reaction can be
carried out at a temperature between about -10°C to about
450C. The duration of reaction can be maintained for a

period in the range of about 5 minutes to about 2 hours, for

instance about 30 minutes.

The compound of formula (Ib) was converted to a
compound of formula (Ic) in presence of ammonia Oor agueous
ammonia solution, where all symbols are as defined earlier.

The solvent used in the reaction can be selected from

dichloromethane, dichloroethane, pyridine, chloroform,
tetrachloromethane, ethylacetate, methanol, ethanol,
isopropanol, n-propanol, butanol, acetone, acetonitrile,

dimethylformamide, dimethylsulfoxide, tetrahydrofuran, water
and the like or a mixture thereof. The reaction can be

carried out at a temperature between about 10°C to about
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27 WD 2007/ 005785 PCT/ US2006/ 025898 and the like or a
m xture thereof. The reaction can be carried out at a

woenp@ostssr e bet ween about 10C to about 45C PO®/US2006/025898

duration of reaction can be maintained for a period
45<1'cn t hiee r augetdbnabolt réahoient gaaboue @ imgaisedf ofos a
tance abaut 6 u f or; gul e
pe]ﬁkf c}bnta nedfaf)l)?er I(g%ct %ﬁ&gogﬁgl%g%n%outﬁ & % g}rjrlrlgmc:E )ffr
inadanizet BBogONPdumdtsof fornula (1d), wherein X
represents a | eaving group such as hal ogen 10 atom
p-t ol uenesul f onat e, net hanesul fonate, trifl uoronmethane
Su|doﬁ@at1ﬁd0bft Herhuke ,(Ilal wass elogatipddf bymraaegling the

g 5.carha wher e nans i
CO“@?&?& é% fﬁffﬂk}&% ﬁg?ﬂy ePﬁe O pr opy?f'mfl sxg(glp}raop(fld)’
whetfe ifr but:yépreamhtsha dtdaenngs;gtmubs smch as deflioyed atom,

rlier he sol vent ed in the r eac
p- %@1”(?&‘9881 PRATD chl oPOME AN 1f°n8| chI or oélflgg%‘g&norpe%hane
sumtrriadjene)x chkol oker nR, tiet rsadkekoednétbmnalkyl having 1 to

| acet at e, thanol et hanol , _iso ano
5 ﬁa éHEFS' %ﬁﬁﬂnon &é?éﬁéngace &ﬁf $I}nélude methyl,

etk@_ulnet hybk-epymm deso-sitomtihylosul h-butde, and the other
t etrahydrofuran, .water and the |jike or 0 m. xt ur

syRlRdSeotrte THE %&5(’:{1? neé?éﬁlS‘é'car }fedso-‘h en - iR the

red&iiReT at u&anbetvmeen ab;@[lécﬂ.@@ to Ahaut 4aﬁ.‘ch1rdmeomethane,
durati on reactipon can nt ai n%d for

ai g4 i ante oPVALBUNT. 1 HOW 6 Hhout RO RBLFECY Gne

et hEd AGR e b Ofé t Iy S etaanarne f 0l dpouipagoEX anpesomd 1,
Experi nental procedures ar e

ely illust
butdffyounds HHEIYHE pr esetfi® Oéffﬁﬁlégtl on gf‘glelr;ﬁﬁﬂ%[ fm?mlgée’
aimyeiesflebkowe N g t e sy dldt an) mmyarcasla. tAepdri&en or a
.skilled in the art can irrEI enent t resen&
niRppT cabPBRCht mekEfrufeBY Sv e GaSy eal CEFFRGS (Bt 3Bt @
te@hyatutrd h&t:fmfélehoﬁﬂégltmm &% iowrd sapd tiiee cdlaamsion
of the, present specificatjion, and suclgﬂsal terations

of aFBAFREPUUART | bF BRI (I 5 RO pdti i THE ©F
abd@t 28 NMR20087L885¢ 8b0 REAIS2008/ 025898 By &- hours.

Hydrolysis of compound of formula (Ie) gave compound of
formula (If), where all symbols are as defined earlier. The

solvent wused in the reaction can Dbe selected from

dichloromethane, dichloroethane, pyridine, chloroform,
tetrachloromethane, ethylacetate, methanol, ethanol,
isopropanol, n-propanol, butanol, acetone, acetonitrile,

dimethylformamide, dimethylsulfoxide, tetrahydrofuran, water
and the like or a mixture thereof. The hydrolysis can be

carried out in presence of acid or base for example in

presence of base such as sodium hydroxide, potassium
hydroxide and the like. The reaction can be carried out at
a temperature between about 25°C to about 65°C. The
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Synt hesi s of
[2-(4-Trifluoronethyl - phenyl am no) -t hi azol - 4-

wehkpe7amoetssc acid F3C S OOH N NH 5 Step (i) PCT/US2006/025898
Preparation of 1-isothiocyanato-4-trifluoromnethyl -

durgw?ﬂ;@ Ngs F§g%1(l,‘\g§>n TJHIP p@éjsrg ﬂ%él@léﬁ‘)fo\@sa %%do O:erI '{'H‘e

wse to a stirred solution
ranget Off |aRorsmethyhingtersy | beri pbopL0 2grizars)s antbr Oinstance

abo@t‘»!r:i@“r&%d(t%% 5 nl) in dichloronethane (2 Liters) at O
C. "The reaction was maintained at the sane
tenperature for 30 mnutes. The reaction m xture was
proddgh gliluted with dichloronmethane and washed several
times with a saturated solution of copper sulfate,
foll owed by water, drying ov 15030d| um sul fate and
evaporating to give the%ﬁg( mhi ch was
t hr

further purified by passin @g coI um of
il [ uct

Ra silica : to yi eld the pure pr
ting pPoj 45- L04 (W¥+1); (
‘(‘d’G’FE )Jzo7 32(d J ,g*/1

2H) NP3 R (cm 1¥CS 3442 2H25NMp099, 1654, 1(393'7 112

Qp7. Step (byi): Preparghion of

%4 Trifl uororrethyl phenyl') thiourea F3C1l S L N'Kk

NH2 H 25 A sol ution of

1-Thot mawpandt oo4- t FeFrhuwier ontstaiy| wabenzeneetﬁecg(rjagrs) a

n [ ( in.a 1 S .added to

o e aquzaustantisn o 166 " REee TRE S ReRNES 4
pyriding edvheraboll 25mB5lE fagre aboutieSihedr sather sol iThe

SOl\Q&E@I nﬁgec\i\’aslﬁl l Eﬁged I%%gtq l’led C%%.d %Seed eo_i.rectl“lerdt he{rom

reacti ons
dlchloromethane, dlchloroethane, pyridine, chloroform,
tetrachloromethane, ethylacetate, methanol, ethanol,
isopropanol, n-propanol, butanol, acetone, acetonitrile,

dimethylformamide, dimethylsulfoxide, tetrahydrofuran, water
and the like or a mixture thereof. The reaction can be
carried out at a temperature between about -10°C to about
45°C, The duration of reaction can be maintained for a
period in the range of about 5 minutes to about 2 hours, for

instance about 30 minutes.

The compound of formula (Ib) was converted to a
compound of formula (Ic) in presence of ammonia or aqueous
ammonia solution, where all symbols are ags defined earlier.

The solvent used in the reaction can be selected from

dichloromethane, dichloroethane, pyridine, chloroform,
tetrachloromethane, ethylacetate, methanol, ethanol,
isopropanol, n-propanol, butanol, acetone, acetonitrile,

dimethylformamide, dimethylsulfoxide, tetrahydrofuran, water
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WD 2007/ 005785 PCT/ US2006/ 025898 Mel i ng poi nt :
136-139 C MS: 221 (M +1); 1H NMR (DMSO-d6) 10.03 (s,

wa®e7/065788 (br m 6H); IR (cm1l): 3458, 3282, PBLAK2006/025898

1628, 1524, 1325, 1122. 5 Step (iii): Preparation of

| wer
and| 21:1'(9;4 Tiké| ve C&Teﬁl:hz‘lijﬁure thereof. Th et%aﬁt o8, sany be

| am n t hi azol - |1-acetic aci
Cal’%éegéoﬁ BN ‘}4 8- dﬂﬂ@@aaeumobgﬁwyﬁnc adpoiuth eitomd Bst about
45°0as atHed h@aRiocSUSFENSIQAL O can be énamtal)ned for a

- I t hyl - phenyl ) -thiourea
PeréB?;ﬁhgaggL?-’gfeleﬁyeifr)yboz%) &t hawnol t(azabm;;n apdhoefd Uxesk

instahcabawdutld MonrsThe reaction mxture was cool ed and
the solid obtained was filtered and dried to give the

pure product (4.1 grans). Meling point: 172-175 C 15

Nfboﬁﬁﬂuﬁﬁﬁéﬁié?e1kb%ﬁ@%{f»@g}d@A%lggggﬁé§g %yk%éafglng
thellqj:mpguziﬁ (oé fprmula A Iy, wifh thes8c¢mpoutid) ,ofl. Pdrfila

3 1 4, 1730, 160
10 oot X e, e o288 % e

at ORp. %Z_q@qqqqﬁﬂﬁﬁﬂgaﬁ9}_methanesulfonate, trifluoromethane
sulf)&ﬂb’é h ek thikazolg 4z ¥l Lapagcstis Aacid :})’cgf:lohax%ng q_lto

5 Cﬁﬁb?la BFPRF uovioRs manphaviyiagi ﬁe;)ampheazcbheﬂacyé]maﬂgﬂl
cthfl, acihRl estelofdyaramy) oblained Lnostep. (ilh),

was 25 dissolved ih mni num et hanol
SYTRRF 0¥t e 2f30iafiipefasazdded . andrist i spkdemt abeat iR5-3%

ture was .t hen
read ab@Hﬁ 45 pdn nutg ecIQ reaé:lll pn mex ne,
i,a diluted with water é{ neu?r al i Zed Wit ﬁlgﬁiajf%ﬁ%fdla
dichinresideaey ri @yaeii@ne Thechlspidfdormhat teteethl b atesneas
wagh th wat nd . 30 drledtoglvethe
eth;flaldc?%ra%@(3 13 @gar%l %% Shof! isopropahol -propanol,
roduct gra
buta%ol acetone, acetonitrile, dimethylformamide,
dimethylsulfoxide, tetrahydrofuran, water and the like or a
mixture thereof. The reaction can be carried out at a
temperature between about 10°C to about 45°(C, The duration
of reaction can be maintained for a period in the range of

about 1 hour to about 10 hours, for instance about 6 hours.

The following Examples and Experimental procedures are
merely illustrative, and compounds of the present
application are not limited by the following embodiments in
any case. A person skilled in the art can implement the
present application at maximum by variously altering, not
only in the following Examples but also in the claims of the
present specification, and such alterations are included in

claims of the present specification.

28



10

15

20

25

30

WD 2007/ 005785 PCT/ US2006/ 025898 Mel i ng poi nt :
169-171 C MS: 303 (M++1) , 259 (M+C02) ; ''H NMVR

woRMB@osBy : 12.33 (br, 1H) , 10.56 (br, 1H), PCT/T82¢06/025898

J=8.4H, 2H), 7.64 (d, J = 8.4 Hz, 2H), 6.76 (s,
Exahidle-3. 59 (s, 1H); IR (cmtl): 3001, 1687, 5 1435. The

npounds _of es_.l-ato . l-r, given in the_ bel gw

sydiRERER 6 e |G dABFERE M ety L BReHE A Hhgazel -
vildesekibedcid Exanple 1: 10 TABLE 1 The exanpl e given

in the below table were obtai neg) by defining various

groups/ val ues forfFs , B nd bq the bel ow

general formula: Ra l\/l-@l 5 HEx Ra B MR

Data 1- -F -CH2- 1 - trMg point: 138-140 C a Ms:

208 (M+-C02) . IH NVR (DVBO-d6): 12.5 (br, 1H), 10.13
Stefbr(i)tHpPrepagation ofH}-Ishtld qaypndkip -4 6tBRf umrombidhyl -

(s, 2H IR (cm1) : 3382, 2925, 1683 1- -C
be’%&%— 1 -OH Melting point: 166-168 C b M5 224

( M- C02) . |HNNR(D!\B&@\12.31 (br, 1H), 10.27
(br, 1H), 7.63 (d, J = Hz, 2H), 7.33 (d, J = 9.2
Hz, 2H), 6.67 (s, 1h), 3 55 2H). IR (cm1) :

34301 cpB84gerdd 3@ mrilh)- walr ad€HE- pdrt{h Meldd N ROIdHirred
sofﬂ%%b%7oo%:cﬁjggif%%%rggt%hylEg%éég%gﬁggé) (10 grams) and
pyridine (12.5 mL) in dichloromethane (2 Liiters) at 0 °C.
The reaction was maintained at the same temperature for 30
minutes. The reaction mixture was then diluted with
dichloromethane and washed several times with a saturated
solution of copper sulfate, followed by water, drying over
sodium sulfate and evaporating to give the crude product
which was further purified by passing through a column of
silica gel, to yield the pure product (11 grams).

Melting point: 45-47 °C

MS: 204 (M'+1); *H NMR (CDCl;): 7.62 (d, J = 7.6 Hz, 2H),
7.32 (d, J = 7.6 Hz, 2H); IR (cm'): 3442, 2925, 2099, 1654,
1327, 1126, 1067.

Step (ii): Preparation of (4-Trifluoromethyl-phenyl)thiourea

F3C\©\ s
N/U\NHZ

H
A solution of l-isothiocyanato-4-trifluoromethyl-
benzene (5 grams), obtained in step (i), in acetone (10 mh)
was added to stirred agueous ammonia (100 mL). The solution

was stirred at about 25-35 °C for about 6 hours. The solid
obtained was filtered and dried and used for further

reactions.
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1H NVR. DMBO-d6 12.31 (br, 1H), 10.27 (br, 1H), 7.57,
(d, J = 2.4 Hz, 1H), 7.45 (d, J = 8.8 hz, 2H), 6.67
wO020070057853. 55 (s, 2H). IR (cm) : 2992, 1684pCTAB1006/025898
1491. 31 WD 2007/ 005785 PCT/ US2006/ 025898 Ex R8 B m

Me Dt 'tcH336ctggoJ; CH Mel ting point: 154-156 C d
TN DVMSO- d6): 12.27 (br, 1H), 9.99

MS%/E??Eif{qu+'\{$?74§H( R 5 “3&'5@ ~ds L0 ) | (7. 09D)(.d,7 T 8= (18 4n,

6HHZ, IRH)cm 6. 58468, 3th2, P2 (195282"')1523 2f34s, 3
ZR (cm) . 3251, 3128, 1694. 1218 a3 % o,
Melting point: 137-139 C e M 319 (M++1) . 1H NWR

Sté_r_DI\/BO(d(i)L) 12. rddiiratidl) . 19¢ 33 (EOJ- 6(41'?3:15?_83%?%@@1-

7. 69 69 (s,
phe( 1“§44§h1%<g%z-41@dra(ceteseacad ethyl @H(Z;Ifll) OH -
Melting point: 1 118 C f 0 o Mo_: 341 + .
NMR ( DVBO- d6) : %’% r o@’o\(br 1H), 7.3-7.5
9m 7H), 6.94 (d, J S/Hz , 6.54 (s, 1H), 5.05
(s, 2H), 350 (s, 2H). Z{HZ(&\'ml) . 3447, 3300, 1629,

12%4Chloro 3-oxo-butyric acid ethyl ester was added to a
suspension of (4—tr1fluoromethyl—phenyl)—thlourea (3 grams),
obtained in step (ii), in ethanol (20 mL) and refluxed for
about 12 hrs. The reaction mixture was cooled and the solid
obtained was filtered and dried to give the pure product
(4.1 grams).

Meling point: 172-175 °C

MS: 331 (M'+1); 'H NMR (DMSO-dg) 10.85 (br, 1H), 7.81 (4, J =
8.8 Hz), 6.64 (d, J = 8.8 Hz, 1H), 6.80, (s, 1H), 4.11 (g, J
= 7.2 Hz, 2H), 3.68 (s, 2H), 1.21 (t, J = 7.2 Hz, 3H); IR
(cm™) : 3442, 2924, 1730, 1608, 1569, 1327, 1196, 1131.

Step (iv): Preparation of [2-(4-Trifluoromethyl-

phenylamino) -thiazol-4-yl]-acetic acid

(@]
FsC
S OH
ONA\}}
H

[2—(4-trifluoromethyl—phenylamino)-thiazol—4—yl]—acetic
acid ethyl ester (4 grams), obtained in step (iii), was
dissolved in minimum ethanol and 10 $% sodium hydroxide (30
mL) was added and stirred at about 25-35 °C  for about 45
minutes. The reaction mixture was then diluted with water
and neutralized with saturated aqueous citric acid. The
solid that precipitated was filtered washed with water and

dried to give the product (3.2 grams) .
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1- -CH5 -CH2- 1 -CH Meltin
263 (Mr+1). 1H NVR (DVBO d6 12.33 (br, 1H), 10.03
woOhoq7/005485 7.47 (d, J = 8.6 Hz, 2H), 7.07 (d, PATAS2®6/625898
Hz, 2H), 6.59 (s, 1H), 3.52 (s, 2H), 2.52 (m 2H),
Melidd gdint} 266-67HC 3H). IR (cn1) © 3252, 3127, 1694,

us g3 ORI 2000 LB T R IR SR T2 3o Ty )

101£rr5 (30, 08 ) br7.2H) (d,7.A%= (8,4 Hz = B)6 Hz.62Hd, T 6 8.4

sz %Ii’J(m ?%(S'P%gb(d%gsg@( Jé%w’l%ré =Y (%ﬁ@ﬂ 1687,

143824, 2960, 1611, 1438, 817. 32 WO 2007/ 005785
PCT/ US2006/ 025898 Ex R8 S mData 1- N---) -CH2- 1 -OH
Melting point: 198-199 Ci ~, O Ms: 320 (M++1) , 276
(MmﬂeCGBmpouﬂrﬂéxll\/lo(EDl\B@ﬂ@a)es -2 4%0( rsz, 1<_£yliver9 88 the

be’£§r é('lﬁ;EDl 6. %2 w(e!(;c 1%epan§d§3a<6%orc§2_)a §% é}aés m@p&er 2as

deScBbddnir?ixambRe(Tm ): 3296, 3121, 1685, 1534. 1- i
| -CH2- 1 -OH Melting point: 191-192 C N5 377 (W)
332.9 (M+-CQ2) 1H NWR (DVBO-d6) : 12.31 (br,

TABLE 1

g point: 150-151 C g Ms:
):

The example given in the below table were obtained by
defining various groups/values for R?®, R®, B and m in the

below general formula:

Ra\©\ s (o)
\
”A;&E)%Rb

Ex RrR® B m R® Data
1- -F -CHy- | 1 ~OH Melting point: 138-140 °C
a MS: 208 (M'-CO;).

H NMR (DMSO-d¢): 12.5 (br,
1H), 10.13 (br, 1H), 7.61 (m,
2H), 7.13 (m, 2H), 6.62 (s,
1H), 3.53 (s, 2H)

IR (cm't): 3382, 2925,1683

1- -C1 ~-CHy- 1 1 -OH Melting point: 166-168 °C

b MS: 224 (M'-CO,) .

H NMR (DMSO-d¢): 12.31 (br,
1H), 10.27 (br, 1H), 7.63 (4,
J = 9.2 Hz, 2H), 7.33 (4, J =
9.2 Hz, 2H), 6.67 (s, 1h),
3.55 (s, 2H).

IR (cm™t): 3420, 1684, 1433.

1- -Br -CHp,- | 1 -0OH Melting point: 168-170 °C

c MS: 313 (M), 271(M"-CO;).

'H NMR: DMSO-dg 12.31 (br, 1H),
10.27 (br, 1H), 7.57, (4, J =
2.4 Hz, 1H), 7.45 (4, J = 8.8
hz, 2H), 6.67 (s, 1H), 3.55
(s, 2H).

IR (cm™t): 2992, 1684, 1561,
1491,
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1H),
(d,

J

(cml):

Mel ting point:

10. 39 (br,
8.4 Hz, 2H),
wO0de07005788. 4 Hz,

1H

192-

41

2H) ,
3449, 3247, 1694,
193 C k Ms: 361

7.69

7.35 (d,
6.71 (s,

%

7.43

(d, :
, 7.13

J
J
1

~
)

1549. 1- - OH

y P
M—=GeR2 )

e

A

B

2z

A~
g
<

@ g

[an
Q’;%?

Z, ,
438, 306

71-174 G

e
Sa

o
I n
7. 0% (
6. 62

4, 169
1N

oSO

VR ( DVBQO
. 1(s, 1
.3 Hz,
.5 (s,2

de) :
, 8.
H)

0
7\

\JEO
- .

- \Q"_[.LS
n ' Qo

Era

:

1-

d

[

=N
- w
RS

G| TOO

°r

6.7
170

) 00
H)

WWR P W02 F WT T

111,

[t
=0

A1

Y
(s, 1
7, 14

S5l 0

N
O N H

/\/-O

3

9”9

PWTZ' A

S’l 27 Sl
oi it ? L1480 1624

E%f;b ¢ (8;

m

+ﬂ_;ﬂf
O-ds) :
(br,

PO—C
T

3257,

iH),

(br,
7.71 (m,
6.69 (s,

1H),
2H), 7.69 (m, 2H),
1H), 3.56 (s, 2H).
IR (cm™): 3445, 1682, 1501,
1046.

10.33

% 1)

-CH,—

Melting point: 116-118 °C

MS: 341 (M'+1).

IH NMR (DMSO-dg): 12.20 (br,
1H), 9.90 (br, 1H), 7.3-7.5
9m, 7H), 6.94 (d, J = 8.8 Hz,
2H), 6.54 (s, 1H), 5.05 (s,
2H), 350 (s, 2H).

IR (cm™): 3447, 3300,
1244.

1629,

~C2Hs

_CH2 —

-0H

Melting point: 150-151 °C

MS: 263 (M'+1).

M NMR (DMSO-dg): 12.33 (br,
1H), 10.03 (br, 1H), 7.47 (4,
J = 8.6 Hz, 2H), 7.07 (d, J
8.6 Hz, 2H), 6.59 (s, 1H),
3.52 (s, 2H), 2.52 (m 2H),
1.15 (t, J = 6.6 Hz, 3H).
IR (cm™t): 3252, 3127, 1694,
1312, 830.

-1-Pr

_CH2 -

-OH

Melting point: 127-129 °C

MS: 227 (M'-CO,).

H NMR (DMSO-dg) : 12.32 (br,
1H), 10.04 (br, 1H), 7.47 (4,
J = 8.6 Hz, 2H), 7.16 (4, J
8.6 Hz, 2H), 6.59 (s, 1H),
3.52 (s, 2H), 2.82 (m, 1H),
1.18 (4, J = 6.8 Hz, 6H).
IR (cm™): 3424, 2960, 1611,
1438, 817.
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33 WO 2007/ 005785 PCT/ US2006/ 025898 Ex Ra B m R Data

1-
wONBorhpss S ' H NVR ( DVBO- d6) :
10.25 (br, 1H), 7.85 (d, J

-CH2- 1 -CH Melting point:

153-156 C n Ms: 332
12.31 (br, CH3 pEXUS2006/025
= 8.8 Hz, 2H), 7.73 (s,
6.67 (s, 1H), 3.56

898

Lo Wil ¥ o W
B

1ro 7.63 (d, J =
ExX E

7.

1FD,
(m
3250,
Di nt

o)
D

<.
5 LI}

= (L) l—-\/'

1H)
3124,
1364
P2 (1
.09

7. (Pl
1

EEEE '
O'I

7.5 Hz,

EQ _’)0’)0

—~

ol

LI ¢ S LSS W e o Lo il
4

&
g?*

-C]-I It

g?z °c

9 (M'-COz) .
12.31 ({br,

i sw 35

H NMR (DMSO de) :
1H), 10.39 (br, 1H), 7.69 (4,
J = 8.4 Hz, 2H), 7.43 (d, J
8.4 Hz, 2H), 7.35 (4, J = 8.4
Hz, 2H), 7.13 (4, J = 8.4 Hz,
2H), 6.71 (s, 1H), 3.56 (s,
2H) .

IR (cm™):
1549.

3449, 3247, 1694,

~CHy- -QH

cl
~0” :

Melting point: 192-193 °C
MS: 361 (M), 316.9 (M'-CO,).
IH NMR (DMSO-dg) 12.28 (br,
1H), 10.16 {(br, 1H), 7.63
J = 8.8 "Wz, 2H), 7.38 (4,
9.2 Hz, 2H), 7.03 (4, J = 8.8
Hz, 2H), 6.96 (d, J = 8.8 Hz,
2H), 6.62 (s, 1H), 3.53 (s,
2H) .

IR (cm‘l):
1506.

(4,
= g =

3438, 3064, 1693,

-CHp~ ~-OH

2l

O~

w

Melting point: 171-174 °C
MS: 462 (M'+1), 416 (M'+1-
COy) .

H NMR (DMSO-ds): 10.3
{({br,1H), 8.24 (d, J= 8 Hz
2H), 8.1(s, 1H), 8.0 (4
8.8 Hz, 2H), 7.9 (d, J
Hz, 2H), 7.7 (d, J = 8.8 Hz,
2H), 6.7 (s, 1H), 3.5 (s,2H).

14

J
8

W

_CHZ_.

I
J

Z

{ )~

w

Melting point: 148-150 °C
MS: 394 (M'+1).
'H NMR (DMSO-ds) :
1H), 8.0 (m, 5H), 7.72 (4, J
7.2 Hz, 2H), 7.63 (m , 3H),
6.7 (s, 1HO, 3.6 (s, 2H).

IR (cm™): 3257, 3111, 1707,
1480.

10.3 (br,
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qg Ms: 233 (M- C02) IH NVR (DVMSO-d6) : d6 12.40 (br,

1H), 10.61 (br, 1H, 7.93 (d, J = 8.8 Hz, 2H), 6.71
w0de07/0d57858. 8 Hz, 2H), 6.78 (s, 1H), 3.60 (s, P2HUS2006/025898

2. 51(s BFD IR (cn}) . 2922, 1668, 1599, 1355, 1247,

e |

r— ;?JE;-J .'-'“R:Fnﬂ Wﬁg—rﬁl—e—r———
— N7 ~02) TTANVIR L ©
R e
S B.4 Hz| 2H), 6.54 %
50%( bH). | R (cml): 34 e g? i
056.0%4 {10 20001 048785 PCT bogt foé IR
6.67

anrrple(l S): .
Z?ﬁ)f ylg6a§ et 2H£ d79

2-(4- Hyd(oxy-phenw am no) - { t%lsg
OO S~~|T-OH NN| H5 !
\ nyl am no J(:;h %zﬁr 3%% ageld c (aghd
din exalrgﬁ(i (FIne ) 3E° ssol \/e& n’

2- (4- Benzyl oxy
LA

n

€ i
1.0 gran), obt - f
|r‘L'FL9rnr‘£q Aapnt 1 ngrT nAl_ é' e
@) | Meltin
getlc ci d Wasy %
h ]
7

3|

our r F?Hb’rp

he uct 10 crystall
oi nt: 150-152 C N&: 251 (Mt
2.40 (br{ 1H,|9.79 (br, 1H 96@%'
d, J =8{8 Hz, |2H), 6.71 (d a7

51 (s, 1H), 3[49|(s, 2H. | "

]:6 1- '7 69
l—"71 g '7 3gH) ;
h, ZAL ’, 126 (s,

HDORT — 3'*"\'_'T’_‘FI'LH(A)/\J—\

IR (cm™t): 3250, 3124, 1692,
1522,

1- -Cy4Hy -CH,- | 1 -OH Melting point: 136-139 °C

P MS: 291 (M'+1).

‘M NMR (DMSO-dg): 12.2 (br,
1H), 10 (br, 1H), 7.45 (4, J =
8.5 Hz , 2H), 7.09 (d, J = 8.3
Hz, 2H), 6.6 (s, 1H), 3.5 (s
2H), 2.5 (t, J = 7.5 Hz, 2H)
1.5-1.56 (m, 2H), 1.34 (g, J
7.5 Hz, 2H), 0.9 (¢, T = 7
Hz, 3H).

IR (cml): 3263, 2929, 1892,
1692, 1617

.5

1- | —c(0)cHy | ~CHz- | 1 -OH Melting point: 166-168 °C

q MS: 233 (M+-C02)

H NMR (DMSO-dg): ds 12.40
(br, 1H), 10.61 (br, 1H), 7.93
(d, J = 8.8 Hz, 2H), 6.71 (d,
J = 8.8 Hz, 2H), 6.78 (s, 1H),
3.60 (s, 2H), 2.51(s, 3H)

IR (cm™): 2922, 1668, 1599,
1355, 1247, 1185.

1- ~OCHj; ~CH,~ | 1 -0H Melting point: 149-151 °C

r MS: 221 (M'+1-CO,)

H NMR (DMSO-dg): 12.26 (br,
1H), 9.88 (br, 1H), 7.48 (4,
J = 8.8 Hz, 2H), 6.89 (d, J =
8.4 Hz, 2H), 6.54 (s, 1H),
3.71 (s, 3H), 3.50 (s, 2H).
IR (cm™): 3422, 2926, 1637,
1513, 1026.
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IR (cm1): 3114, 2750, 1629, 1370. Exanple-2

Preparati on of
wa-2005/005785 | uor oret hyl - phenyl am no) -t hi azol e- 4- PRD/US2006/025898
carboxylic acid F3C S - HNO<INH N OH
3- Bronp- 2- oxo-propionic acid ethyl ester (0.59 nL) was
Exdfpddded-4)a a suspension of (4-trifluoromethyl-phenyl)
-thiourea (1 grans), obtained in step (ii) of
L25{ 4Ty deory pheprhaRdno) 14t grol ~dnatli ehtetbd daid about
12 hours. The reaction mxture gwas cool ed and the

solid obtained was™M recbwoﬁsol ved in a
m ni mum anmount et han 10% s@di-um hydr oxi de 30
solution (10 ni) was addel aMNd stirred at about 25-35

C for about 12 hours. The reaction m xture was then
diluted with water and acidified with saturated

Ci t [2-C(4aGet z90biy HORenytenind) -V 200V DOM8Y catic  aciq
(1P(§T/ L{SZ 06/ %3898 solid that precipitated was
11 tEr8Y washed tfth Wat e?*Riedrifed wasgi déssplved in

trpfbehit (@t8h grads)s Meht bag 98#5%@35155125&%@ ]N%_(Bur.

Tr%@g}g{fl\/&); ]f:H NMO%LDI\/BO d6) 12.3 (br, 1H), 10.8 (s, ,
ST AR H)R A Y WA (SHOVER) [in aan "gnd 32 product

wad 7122%;sth33izedhersnn@aiingds .of Exanples 2-a to 2-d,
iven_in_the 0. bel ow Tabl e 2 were prepared according

Mot EotRkAel 45l deScri bed i n Exanpl e 2: TABLE 2 The
MsexdIpl(@ given in the below tabl e were obtai ned by

1 I nj various_groups /values for Ra, Rb and min
e i bea?d%\%—g%’ gehettl Pl?’?)r mif)a: Rd9 nolbm cLH)L4 NDIN (R,

1HH Ex.Ra 84, RrDat&.8 wHz, 2H), 6.71 (4, J = 8.4 Hz, 2H),
6.51 (s, 1H), 3.49 (s, 2H).
IR (cm™): 3114, 2750, 1629, 1370.

Example-2

Preparation of 2-(4—Trifluoromethyl—phenylamino)-thiazole-4-

FsC
S (0]
T I

H OH

carboxylic acid

3-Bromo-2-oxo-propionic acid ethyl ester (0.59 mL) was
added to a suspension of (4-trifluoromethyl-phenyl)-thiourea
(1 grams), obtained in step (ii) of example-1l, in ethanol
(20 mL) and refluxed for about 12 hours. The reaction
mixture was cooled and the solid obtained was filtered and
dissolved in a minimum amount ethanol. 10% sodium hydroxide
solution (10 mL) was added and stirred at about 25-35 °C for
about 12 hours. The reaction mixture was then diluted with

water and acidified with saturated citric acid solution. The
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2- - 0 -0OH Melting point: 287 C a Ms: 255 (M+) . 1H

O-d6) : 12.51 br, 1H), 10.28 (b
WO Mo%ﬂgss J %—Iz 20 7F5g (Sz_l)lH) 2 2(7 r, ,P%ﬁ')uszm%m@é?s%
HzI 2H) . I_R(f:m 1): 3384, 3127, 1675. 2- o OH
o LD S B b i s
drigd 89 (af,ve] thegpBodct 2(9).65 Brawsys, 1H), 7. 72 (m 2H),

2. 71 (s, .3 L caagil) . 2985, 1709, 1613, 1441. 36
el Gl e h a5 B BeR006) 095508 Bx Ra in R bata oo 0

- LN it 352486 -,C : 0 ' . 1H
MS: NG BRI D633 488 2C3 Gl 1880 A Mg )(s, M,

l\ﬁ&g( & db (5 (%"’rz), 9 10.5’(8’b, %80 ()
7.937 8 48 HH) FHy;7768m,7.2H)i(m 3H), 7.6-7.4 (m 3H).

RLem 2 1 1481, 762. 2- 0 -OH Melting

LOI n? %%5%)2 23’%& g%%% 477 (M) . NI S 1H NWR

(DMSO-d6) : 10.5 (s, 1H), 8.24 (d, J = 8,2 Hz,

2HFhS. I:Bmpsund,é-l) of8. Wn(mes J2=2 88 l—?z—d,zl—gflvelg (m the
below3 rJ.‘Za'i')l’e 2 e&m g'rl:gpared according to the manner as
described in Example 2:

TABLE 2
The example given in the below table were obtained by

defining various groups/values for R?, R® and m in the below

general formula:

Ex R® m RrR° Data
2- -C1 0 -0OH Melting point: 287 °C
a MS: 255 (M').

' NMR (DMSO-dg): 12.51
(br, 1), 10.28 (br, 1H),
7.68 (d, J = 8.8 Hz, 2H),
7.59 (s, 1H), 7.27 (d, J =

8.8 Hz, 2H).
IR (cml): 3384, 3127,
1675.
2- ?;_\ 0 -OH Melting point: 290-292 °C
b - MS: 317 (M").
'“ﬁ/s 'y NMR  (DMSO-dg): 12.71
CH (br, 1H), 10.45 (br, 1H),

7.89 (d, J = 8.8 Hz, 2H),
7.88 (s, 1H), 7.72 (m, 2H),
2.71 (s, 3H).

IR (em™*): 2985, 1709,

1613, 1441.
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IR (cm 3-)

3987, 16

wo F¥ABIRS 3-a to 3-e,
prepared according to the manner as

Exanple 1, by ut|I|2|ng t he approprlate

77,
given in the

1325, 1167. The conpou

descri bed i
5 start

nds of

bel ow Takplc§ &k 24Rf08s898

n
i ng

FEﬁ?al.l

EﬁﬁLE ﬁFTﬂ

exanple*glwﬁﬂi{n Lne beto

(o]

poi nt

4&1
el

oT'&® 0Dl A )

H E?c Ra B n
124-126 C a ((C

(IDVB!

77 (d
.73 (s
6.8 |Hz,

and min thg,

def

d6) :
PJ 4 8. q

1H), 3.|7
3H) 37

o

'Méfﬁi bQHE 9§§?

ener al
Eﬁqz§(p
ﬁQ

f}*ﬂz
$ 3H@

s
({8 g' 524

Bat- 2

VB 953
10, 26
i J = 8.

g}zﬁﬁﬁ\LLW
15 = 8. 4

(s,l

ornula:

7 Qpr

t abl e
for
Ra O
tlng
LCDZ)
8| Hz,
22(d,

6%2006/02@898

oi nt :
11.
Hz,
46

@fm§ (83 3t

5 (s, 1H), 8.07 a,
8.5 Hz, 2H),7.9 (m,
2H), 7.84 (m, 3H).

IR (cm™t): 3987, 1677,

1325, 1167.

an): 34j%£§§
J

The compounds of Examples 3-a to 3-e, given in the

below Table 3 were prepared according to the manner as

described in Example 1, by utilizing the appropriate
5 starting material.
TABLE 3
The example given in the below table were obtained by
defining various groups/values for R?®, R°, B and m in the
10  below general formula:

Ex RrR? B m R° Data

3~ -CF4 ~CH 1 ~0OH Melting point: 124-126 °C

a (CH3) ~ MS: 315 M+-1), 273 (M+-CO2)
iy NMR (DMSO-dg) : ds
12.28 (br, 1H), 10.57 (br,
iH), 7.77 (4, J = 8.8 Hz,
2H), 7.63 (4, J = 8.8 Hz,
2H), 6.73 (s, 1H), 3.71 (q,
J = 6.8 Hz, 1H), 1.22(d4, J
= 6.8 Hz, 3H)
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10

1611, 1493 3- -CF3 -C(CH3)2 1 -OH Melting point:
158-159 C ¢ 3'H NVR (DVBO-d6) : 12.32 (br, 1H), 10.53
wO02007bbh785s 7.82 (d, J = 8.4 Hz, 2H), 7.65 (d, pPATASB004/025898
1H), 6.72 (s,1H), 1.48 (s, 6H) IR (cm1) : 3426,
2925, 1605, 1010. 3- -d -CH1 -CH Nblting poi nt :
133-—435—Cr—a—CH3) T MB 288 () H WWR (HINRD dF)
EX1o 23 (b N ENE: s — B0
3- 2y . -CY 33 (é}’ﬁﬁa)g 3‘.14 1 Eind Poidt Aé—fgz c
b !  Asy 1368 (q, |
=6.8 Hz,| 1H, 1.3Dp (d, J = 6. !{k%f'% shbRy(iamh-) 99
3380, 159§, 1492, 1432, 1024, S- - H g}il
Mel ting pgint: 191-193|C e ''H g}H@G)B Jﬁg. 1%){’
(br,1H), 10.52 (s, 1H), |7.81 (di .l Jrli,gz'zl)H’esi}fi’
(cm1) : 2925, 1692 1620, 13306'§§ 1.4 “Symbols
in the tahl es have the|foll ow ng, i 2 % Ex - means
Ekanpl e nynber; 5 Data|- neans p%'sk her%)&ad
properties; NNR is nucl eomagp t respnance 2925,
Spect rum——Me o lstrmpss—spegita T’f' fé%nﬁﬂe AY-155 °C
3- c CHp),2 b ; °
} shect¥BscdpyC CEpi | 14 16 op/ﬂ%figﬁé (DMEO-de) s 12.32
(br, 1H), 10.53 (s, 1H),
7.82 (d, J = 8.4 Hz, 2H),
7.65 (d, J = 8.4, 1H), 6.72
(s,1H),
1.48 (s, 6H)
IR (cm™*): 3426, 2925,
1605, 1010.
3- -Cl -CH 1 ~-QH Melting point: 133-135 °C
d (CHs) - MS: 283 (M+)
H NMR (DMSO-dg): 12.23
(br, 1H), 10.28 (s, 1H),
7.62 (4, J = 8.4 Hz, 2H),
7.32 (d, J = 8.4, 1H), 6.34
(s,1H), 3.68 (g, J = 6.8
Hz, 1H), 1.39 (4, J = 6.8
Hz, 3H)
IR (em™®): 3380, 1598,
1492, 1432, 1024.
3~ -CF; —CH,~ 2 -0H Melting point: 191-193 °C
e ¥ NMR (DMSO-dg): 12.12
(br,1H), 10.52 (s,1H), 7.81
(@, J = 8.8 Hz, 2H), 6
TR (cm?): 2925, 1692,
1620, 1330, 1069.

Symbols in the tables have the following meanings:

Ex - means Example number;

Data - means physicochemical properties;

NMR - is nucleomagnetic resonance spectrum;

MS - is mass spectra;

IR - is infrared spectroscopy;

iPr - is isopropyl.
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WD 2007/ 005785 PCT/ US2006/ 025898 Phar maceutical ly
acceptable salts of the present application includes

weabd7®osiss h | nor gani ¢ bases, salts with or ganPCThas®s/025898

salts with inorganic acids, salts with organic acids,

an@h%%ﬁée%ti&hltﬁ/s' Ca&fe;?c(‘a']di'ec afd 19 aclfls. tﬁeEX@%E@ﬁt

of salts wth inorganic bases include but are
apnlilgptdgnt dnchpfes | Saktsl v t naiganiss basdisu msgéltts apgh

orgR@lidssidaLsal tsaalkaljng eanph aﬁiél é@ﬁé 85 with
cal cium salt and nagnesi um sa um num

orgegfic aR#dso IMARELLEM Yakh. b@@ampne@cgfdlsaamsnw adids.
organi ¢ bases include those which are fornmed with
trinmethylamne, triethylamne, pyridine, picoline,
et BaaBPARE nef dabthanbianimerganid desmsoliasiinde but are

notd|l%t%lae)96| a@lﬁk@tlimgh@a[l\r sghggnéﬁkh gg?%'olﬁﬂgﬁ gg]lgu{;md

Exanpl es of ts with I norganic acids
potgseinmt seill t @dkedine hesstpvhinehair ealbs medchi e calcium

sal@déﬁéhln%drfésq%nd’ sm’@” ogr 0”%8190'6% 'l%}LI(fu.rﬁlCIé%ll and

furic acid and phosphoric aci es of
amWFlfLHmoﬁQéﬁr c Exgindesi rodl @détﬁhwséhv\hr@dmm éoa‘srﬂsrradclude

tho‘é"et hﬂl’fl@l’fﬂ é:rér’lcf | L C\g%ﬂgceg !'quetltl}%igdlllll%r 0 te!t(i)'y%%mghe '

fumaric acid, fartaric dci
pyradige.citr |Rlcmél|lde succigtilmncdeimd nepal i ¢ camtmanolamlne,

trig\_%%lgﬁefam ni c éféyclﬁ%&‘;iﬁﬁﬁi%fo”' &aaci 4y hfh%%bemyl-

uenesul foni ¢ aci es of sa ts Wi
ethydenedaehdse i ncIEPeﬁenpthseOﬁmiS@Iitar e/vzftdr medowgamic acids
g[lggnlbg@ y e hi rrpl s_of
lncsal ts W|t %.CIﬁgE 1%@ aér)ﬁ{ nn&oé acilﬁ(le I nC ué‘e %hoéfg V\ﬁdcwlth
hydgoehforied agiith aypaebieniacadidndngkuianiacidei dulfuric

ro oJs} C d la (1) fE&fers.f0.2
aCla ggéjun %gélgﬁflecoggg%%hvg%?%ﬁﬁgg%ngg t%e corr‘ﬁ%ﬁlrl]dog anic
aClﬂ@r nhaludd (hpsby wihetackiron Drmenyymesh géstmicc acid,

. i k vivo ph ol ggi cal condifions.
acegggci ?%:%1 I %ﬂgﬁ% roQ%un caﬁ%ll% %%“%%hc\:/eratl Ky i Rfatic
acitihe canpound eftifior mmllaalc( | dctdr oug]txlﬁ:oracei@,rrplsapc@ﬁic

nzy tlc gﬁdath1 reduction d/or%%’%rol )éSIS or
aci T
?b) rﬁ@ar ofysis By gas?ts}]'g%%%?d. Yosrgsc 2cid
andP@SHtLd82:®®l@/Sﬁ258198c acid. Examples of salts with basic
amino acids include those which are formed with arginine,
lyvsine and ornithine. Ideal examples of salts with acidic

amino acids include those which are formed with aspartic

acid and glutamic acid.

A prodrug ‘of the compound of formula (I) refers to a
compound capable of converting into the compound of formula
(I) by the action of enzymes, gastric acid and the like
under in vivo physiological conditions. Specifically, a
compound capable of converting into the compound of formula
(I) through, for example, (a) enzymatic oxidation, reduction

and/or hydrolysis or (b) hydrolysis by gastric acid.
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Exanpl es of a prodrug of the conpound of fornula (1)
wo Zoi5éoddg: (A) conpounds obtai ned when an am bR /09%

tﬁg 5 compound of forrmula (I) is acylated, Ii)z;tl'rag/slgat Qg 5%

or phosphoryl ated, such as those obtai ned when an

am no group of the conmpound of formula (I) is

ei cosanoyl ated, al anyl ated, pentyl am nocar bonyl at ed,

(mmgﬁﬁs 206Hx8- pradrug of the compound of formula (I)
: | 9ol en-4-yl ) met hoxycar bonyl at ed,
lnc?%(?%(ahydr o-furanyl ated, 10 tetrahydropyranyl ated,

pyt&bl ichpioeenty| atlichinadi vehey| oy memhippat@buwr of the

but yl at gd; c ounds qP% ai wh HOXY,

com (?%%% o;&ft hefg%%inlg%)un of ?grnu (alré)%(al's Zéc(:]ly z%tl% , oF
rhoabkgtyatatkd, phodphey yilessl dvtddoreat edhersuah asindogeoup

of ?ggr}?el neg?ﬁ?&ﬁh@ 1§fhy(¥o 1gr OUPI )Of yﬁgtee%fl%ggﬂgyfgted,

nmul a I's acetylated, palmto
alaprbpbardy| atettypeniboydeiceylagedei nyl ateafhyl-2-oxo-1, 3~

di O%?f@lll'y i %Fﬁ%et@!o@t%%%%%%laﬁe& ‘od o’cr:e trahydro-furanylated,

nmet hyl am nomnet ny
tetrebydhywiroeqyieded, at ed; and (C) conpwurrisidBreichetated,
in%?§§l&ﬁ9é&Sﬁ%%te " 8uPcof e i 120 gompound of formla

I's esterified or am date such as those obtai ned
WhéR) a coapiooxylks griowwpnefl tWiercoapowtkafy Hoewnl @£( | §he
i hyl estepjfi phenyl esterified, -carb
comb8uSA Y] oESt CELENEL PN Ol dfinegy POtKIEL LN,
vhoppiatpyd toedy merhydoresedr i fsiveth, @ hokypear binrpliorgeninphn 2
25 esterified, ht hal i | ifi , .
nyaf b EbD L 8E) cRY" BBl Ml B8 SLHL (1)) teeser et
paloytbphexsd ox yoarndsaoyllet gl est&Etefiadedr succinylated,
t am dated. , These ¢co unds . [ fr
e FAYEAE (e 861 J0GE, SONPONNES ISy B ERRLA IO e
teteahpdundsyaintilzeegr egedt application are useful as
actjivators of _AMP_ki nase. The AMPK systemis the
kbt biatPpngs! iR IRRE AR, |1 ABEPE bokRshRges i e
competh@r 6 nforhntd eased iecsatidmisfiledofort kaiAWPKdA, such as
st.em ei t her excessi ve.o

signal.in y b I
thog? ehrad el AWIGIL ¢ Py AFERTHEy VS beheftis: af BRI OF
ForQ04&/ 005785 RCT/ UEROPD6/ @25898fiedf echhenThe iamterydied,
ctivati of AMPK .i expect %o have r.of ound . ..
carpamrerial crrbaraiory ) BEReER Sy RiGe Rl Rebrifiea,
pivaloyloxymethyl esterified, ethoxycarbonyloxyethyl
esterified, phthalidyl esterified, (5-methyl-2-oxo-1,3-
dioxolen-4-yl)methyl esterified, cyclohexyloxycarbonylethyl

esterified or methylamidated. These compounds may be

prepared from the compound of formula (I) in a known manner.

The compounds of the present application are useful as
activators of AMP kinase. The AMPK system 1is the probable
target for known antidiabetic compounds like metformin.
Increased recruitment of the AMPK signaling system either by

excessive oOr pharmaceutical activators. may have beneficial
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decreased expression of gl uconeogenic enzynes would

wo 2o G%s hepatic glucose output and inprove tg AMEIsRhls
gl ucose 5 honeostasis. Further, both direct |n#%b|&{|ﬁjlcz)n98

and/ or reduced expression of key enzynes in |lipid

effggtsabohféq m.is ﬁ%ﬁg%@gvgghoﬁ ead am@mda%r %@gggaggg %yhave

acid and chol est e synthesis i ncrease
proﬂcumﬂ:i oxémkstiicoml Stfifmdtat.i it oifs Aﬁdﬁiédtrqed slﬁ’atetiat liver,

|s e cted to_in d,. 29
dec? ? y aci o%%%tl%% (‘}I!rhéé(g g |n |§§§r ove 631V]ofr e
hepgtlicosguchereostiasits. drd i smai:ewe extgect @(Yetrhétt dokutgse
reductlo i_nt t I rid
nongo FELL Oetpek PRI ARG, bk SR or poauce

exprassiom @i tiegn enﬂ:ﬁmANPKnabimmtmectmlqmdtlemt :Lal egbpethed to
onpounds of for al ua S £
1ea§ag§d%€fﬁf§i\s %pF‘gg{:% i(f%& riscl ¥1 & f: ’?a#J : 3% %Scla#ndand
incHepsd® Kepayonsrild veridetisn wer est:mudltaumed fof 48PK in
to dru ddi t Lon, at vari ou
ke SR P AT ke TURRTYST oht HoeF S e ErioTiRe T nd
fatwer ec28 fdxiedtand, t h;@s[ﬁllltSAgpllaxt elrgeveatcaped fof | gliiogse
st andar d otocol usi_n |f|c an
nongo Pt TR Blstcarper b, Bege o te i
mtmmeydscey,ua/edm@@démrdegl ycewoklstionks @Aﬁ@(})atﬂame would

1 %eg vvere,v_ |lntg ned inna T 75 culture
sag KR I N iR AR (TNVEM +10% fetal calf serun.

On reaching a confl uence of 70%to 80% the cells
were seeded in a 96 well, pla density of 10x10
cortie? “BEFLTAMSh e PR L e TN ke B af SRl
(I)V\ma& tdien w3 eldnaidiaice ca ate:BjZ Baweﬂh E‘Fm%s@o&ﬁmroaéa L6
hour Var i ous nc r of drugs. were
musf:ﬁ Dﬁ/%?)l%ti?dl di“ﬁftcleed at“g eé’q é‘&p(? ﬁ@%ntlrlg?l o?iev\le? hWere
cultheedediodm andhbaes b@:‘xa@rat tB7arQE Wwiddd t5%mCx: f oarzélus
hours. Cells were fixe 4% 1;1' mal det%de |lnl
CONFERERAE I es HETSE- ”5 a s hdd® 3 rere
f1x3307é19@5763ﬁ P@I&S’&ZQQ@(’&QS&%&elbbé&e o IMesviwigt h sBPBSdard
cont ai ni hg 1% Triton ogenous peroxi dase

1
pr%asoaum@-ﬁ@ﬁ ﬁp%@“ﬁ?‘b?ﬁtﬁbﬁ § T for 30 minutes

and washed three tinmes in PBS-T. The cells were then

ELIgleglégd with 10% FCS in PBS-T for | hour. The

Various cell lines such as HepG2 and L6 were revived
from glycerol stocks (ATCC). The cells were maintained in a
T 75 culture flask-containing medium (DMEM +10% fetal calf
serum) . On reaching a confluence of 70% to 80%, the cells
were seeded in a 96 well plate at a density of 10x10° cells
per well in DMEM +10% FCS medium. The plates were then
incubated at 37 °C with 5% CO; for 48 hours. Various
concentrations of drugs were prepared in DMSO and diluted to
required concentration with the medium and incubated at 37
2C with 5% CO, for 24 hours. Cells were fixed with 4%
formaldehyde in PBS for 30 minutes at 25-35 °C and washed
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5 cells were incubated for 8-12 hours with various
concentrations of primary antibody in PBS-T contai ni ng

wo207B8#sat 4 C, foll owed by washing three ti meeTmiSkw6/025898

PBS-T for 5 minutes and incubating with a secondary

[ H on at n PBSs T 5%
el R o gt endy 00,0 B2 Mo i

Endogepeugi tierPBSIgs¢ owas dienghed amdht Wi.6& \id0Oh PBSPaﬁdT
foﬂrgﬁﬂﬁﬁﬁﬂké@ %Edl%%%ﬁédTMﬁ eQZQ%megOERTPg§V$|Opbﬂg cells

solution for 15 mnutes. The reacti on was
weng t igpubletkad MRSA L0Fh&GS ate RBS-Theorr élanbxm The

ce1480nNM,usi ng ;ELL BA ph at &4, eadgr 1, 15 ,AVPK activatio vﬁ\mus

percentages for various conpounds are glven |n t
concgpiteabébow CAVRK iaerlyatitdiadot et | BBS-Peroshbhgosy 5%

a btai n r el h S obt ai_ne a
B b eaiit Lot BRl g Ol U BN A es 2l R
5 pinehes vandesimhtgitiog fwithreef osadonddry? abtibody (HRP

r at, S .:as 0@ IVRK % ctlva
con?%f%l%a v '5951 lf:LlGP]sgé ?é%”éltﬁ 5 %krmsc € ce?‘llr at' 98- 35
°C. hep%@nﬁ%&l\f@n@el‘b@sheﬂ atBﬁ_e®7t9mea witB2.6:%-87.Adr 5

Y T

COJ-PIJ devedor 97y 580 Lutjer0 6ol 1857 Hifutksl 10111_e3}e&5j;23n was
stobpla83:08 98,8211l 102026 T8l 7;142. V0.20P7L005I8S .

460nM using ELISA plate reader.

AMPK activation percentages for wvarious compounds are
given in the table below (AMPK activation potential
percentages are obtained by normalizing the values obtained
at 10 pM concentration with that of metformin by éonsidering
the values obtained for metformin at 2 mM concentrations as

100%) .

AMPK

Example % activation (at 10uM)

No. L6 skeletal HepG-2
muscle cells hepatoma muscle cells

1l-a 81 97.9
1-b 102.63 87.11
1-4 99.55 97.11
1-£ 88.04 87.76
l-e 94.09 100.29
1l-g 87.83 128.37
1-h 75.65 102.15
1-i 109.09 69.71
1-3 97.09 97.56
1-k 96.19 97.56
1-1 104.37 85.27
l-n 83.62 98.42
1-p 102.26 75.77
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AMPK Exanple 96 activation (at 1OoM O L6 skel etal
HepG 2 nuscle cells hepatoma nuscle cells 1-s 92.35

w8@Bo@R®0585a 94.90 97.26 2-c 102.19 96.35 2- dPCDASZD6/025898

83.89 3-e 94.72 110.47 The phar maceut i cal
CoOMpoSTtTIong of the present—apgiggLat o ey te A

Pr epak S 1Y adm Xt ur e aQQtﬁé‘t t@l@l ).[o ﬁ) adapt ed f

oraj, ﬁgren aemtT st ant—as

such nmy be 'nﬁm’f%gﬁg tabliet s, 5aPEH Sfe Qs

|Iq O prepatatrtonsS—Ppowaet-S;—gt<atith ca, —0ZE€HgesS;

HEll B WP acrnrnceti t it ahl o wralar o Lot ahl A AnA
paS Veetr-S—+ J§C Uu.n \> G
K

i nf pstbHe—setuti-on SuSpen —S -tories—and
EAE L2 b S LK NS BRI L3

der IWE-Y TQIQ_Q_D t 0 2

con T et hr’]&sg -d8ch as Hissolving3tB8& thiazal e
der I_V_ai:L%e n snu/%}n“lz such ak water _ %-HﬁnnLﬁ

et hanol and the |ike. 15 Hydrates of the thiazole
derjvatives of the present require the presence of
watBf atPRUMASAJER] nat e DeRy thensaddedl ashe present

app@@cé‘\@i&@ninayn H & RRELSS by HoNgYBFvudd drg ajaf@ suitably
possible to Erow de sufficient water for hydrate

adappedafPEnorplbyPrEFR AT ot &l dedacidmimigiteation, and

as GXPASMLE 1O ﬂ@?@@rﬁcof”@hﬁiéf& Hpdyidise 061 liquid
non-anhydrous sol vents. Tablets and capsul es for ora

Prepgrfhi @RY at | RIPWALES . us BIARRYSFesent edeRgeH unPRSEbEEeS,

rec8gt OM AT CORYEML 0Nl e2BPEECIRENLF1SYBReaS01utions
bi ndi ng, agents, fillers, diluents, tableting agents,

or FUBPPRAMIIES ﬁ%ﬁ’ﬁélj?ﬁh@% aftfbltélaélﬁf%rma?-l%‘é?qerﬁgs and
wetting agents. The tablets nay be coated according
to nmethods known in the art. 43 WD 2007/ 005785
PCTPLpoes/ o299y thiazole derivatives of the present may

be prepared by conventional methods such as dissolving the

r

D 9

thiazole derivative in solvents such as water, methanol,

ethanol and the like.

Hydrates of the thiazole derivatives of the present
require the presence of water at some stage; water may be
added as a co-solvent in the process. However, it is also
possible to provide sufficient water for hydrate formation
by carrying out the reaction with exposure to atmospheric

moisture, or by use of non-anhydrous solvents.

Tablets and capsules for oral administration are

usually presented in a unit dose, and contain conventional

excipients such as binding agents, fillers, diluents,
tableting agents, lubricants, disintegrants, colorants,
flavorings, and wetting agents. The tablets may be coated

according to methods known in the art.
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Suitable fillers for use include cellul ose, mannitol,
wo Do@sses8 and other simlar agents. Suitable perus2006/025898

di sintegrants include starch, polyvinylpyrrolidone

and starch derivatives 5 such as sodium starch

gl ycol ate. Suitable |ubricants include, for exanple

magnesi um st earate. Sui tabl e Eharnaceutlcal

aceEptEbice Wethany Bjentsei ABFLUES s68I LT OFGur PRAnitol,

1actOidienagulfppat &30 490l dgh Al coupesbiéors sABYedLants
prepared by conventional nethods such as Dbl ending

inciyfe i AgAr bl BRI NG RAPYERS FRRS aﬂ@pééﬁgahbﬁsﬁam‘@lves

suclPesat i ons Ry Redsedglpcdistd i but Qsdlhz%bl@(?t h MBr g s
t hr oughout those conpositions enploying |arg

incHedet i t £685 ofeXFrMlers. MOEEIRSEHBr atS G &re, of gotirakte

pha:]'l’éa@&lﬁ’:%gl'l abcbdotdle ar et O |a|g@klk:g PreRalRt | 98 $ium
g be in the formof, for exanple, aqueous or oily
laugy p@%kHQﬂﬁ§ul§@PéFPons enul sions, syrups, or

elixirs, or my be presented as a dry product for 20

recon§titution with water or other suitable vehicle

befotid qred SEBIRPSL4aRE PREpRe RTMAE S PYcGRPFPRtIonal
netfOBYELLANG, 1AUALLLYES rouelngs EASRANCIS G RYCHAS, LiRd.

exanpl e sorbitol, syrup, yI cel | ul ose, gelatln
Rephyptedxpbengine| PB@@%@Onsca“i@dfox%e‘FW Eel Aippgbute the

actddld ma A steatabiogde | +@hs85 c@)ﬁﬁ&ggg{]%@ defgi by £nd al Sxge
emul sifying agents, for exanple lecithin, sorbitan

quanbhbbteato, BFLERERI a; FIoH agEebHELoNEhPERes VawhFERESS!
con?@Xti&&éPQ§1%%kb Le.oils), for exanple, alnond oi

actionated coconut oil, oily esters such as esters
of gl ycerine, propylene glycol or ethyl al cohol; 30

§§§{V§fl Yes: éJT &a%@ﬁ'@ﬁ fﬁgbh)ﬂe oz[anﬁlefog:m of, for

roxybe zoat € of sorbic acid; and if desired
exampheenﬁq@ﬂgms bF avdLy nguepeRDHI AN N FAHGERORS 4 mpdsions,

syr%ggw stgﬁéifrg/% Qx%@j Q)%S ggse édp@geéqttﬁ!ﬁlproduct for

m nistration uni t - dose orns are prepared
recpuﬁtatwtn@nawcbhnwaharobrt@éhpre§@ﬁ$abéﬁpNEéaGiénbaﬁﬁre

58 Sted g%&hﬂae %r%emynq“aﬁegeﬂ%m C%laeﬁ%lonal
e an conc

veh| ntration, can be either
adds&speﬁd@dCbraﬁl§$mp@®dln9aﬁgﬁﬁéﬁalf§6l@ﬁa@@§eaﬁ@rblt01

syr%%r,na!mle¥hyl cellulose, gelatin, hydroxyethylcellulose,
carboxymethyl cellulose, aluminum stearate gel or
hydrogenated edible fats; emulsifying agents, for example
lecithin, sorbitan monooleate, or acacia; non-agueous
vehicles (which may include edible oils), for example,
almond oil, fractionated coconut oil, oily esters such as
esters of glycerine, propylene glycol, or ethyl alcohol;
preservatives, for example methyl or propyl o-
hydroxybenzoate or sorbic acid; and if desired conventional

flavoring or coloring agents.
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prepared by dissolving the active conpound in a
vehicle and filter sterilizing before filling into a

weunid7as@svi al or anpoul e and seal i ng. Advant agemssd0g/025898

adj uvants such as a I|ocal anesthetic, preservatives
andrdwif perémfgeagenssmimys hthwlong diBsel veditnddie forms
vehicle. To enhance the stabilit the conposition

are an PFEPRFEen CRPLBIERY | i Ay | APBPTHE vi aF 4@ t eresent

apﬁ\@i&{tlrcﬁﬂw aUndaRsrivac Wehk cPar entrakalcofhds BRAS | @8Serdd fhg
ﬁared in substantially 15 the sane manner except
O“t hE et hgelktlis e AGhpdditd” iISOPSEELERBEST | n°Fhe RehiYther

suspsient of Besisgn«liasol vedeandr St esbl izt PYar EXROSE v
to ethyl ene oxide before suspending in_ the sterile

PreRped Y ARASLagREuSPS, 25EURT SETRRNGr Ihet t YRR HgerAnd

filGer | Bebpgedidy thersenpoesitin 10cd agi lsJutﬁb%lgnk;flgthor
20 distribution of the active conpound. 45 WO

MDY oes#sﬁePW%szoé’@N@%ggsoumt peivranpedspch @s a

lodet hizazahkacdes ] V%Jtﬂe\é%r%tﬂ?eés aaﬁogp@y&dlrﬁj fa @nts may
formul a S: r= Nm N

al%%dﬁéﬁs%iﬁﬁ%rﬁ%céh?|EEPPﬁlﬁcceﬁ?hb?%h%%ﬂ% %ﬁeaSB%P%%ﬂ¥¥

th®l campby ol ¢dersof £ruheneia# B2 1181605 kE0Mhe vial
hydr oxy, (Cl-C5)perfluoroal kyl, (Cl- CS)acyl, aryl,

anq\ ks RS0 ARRYS HEtdS o FAPUMar y| oxy, 10

alkylaryloxy, -0 (C1-C5) alkylaryl, -S (Cl-C5)

-S ﬁCl C5) perfluoroal kyl, -S-aryl or

- s-%mer@)r& KyFSFRANS IRPS| saTORPIERAERE] iRl Sphstantially

th%‘ygér%%rﬂ{er( @;{cg% ghy| theZB a&SNad%%@)@ﬁﬂal( Ys CH9SEhaea
rom -

1n(Eh¢5yeh1c%ﬁupns ea of being dissolved and sterilized by
exposure to ethylene oxide before suspending in the sterile
vehicle. Advantageously, a surfactant or wetting agent is
included in the composition to facilitate uniform

distribution of the active compound.
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15 mvaries between 0 and 2, inclusive 2. The thiazole
derivative of claim1l1l, wherein said conpound has the

woaomobsrs§l 1): 0 Ra S Ro N NH 20 (11) whPCci/us2006/025898

conmpound is a free species, and/or a pharmaceutically-

Whagcggp{,f\girgeasqg or a solvate or a hydrate thereof,
wherein Ra is chosen from (Cl-C5)perfl uoroal kyl,

(Ch- CEhargale deyivahibyer hoafiRyl @ hewereymdy| of the
foraﬁyaow al kyl aryl oxy, - 25 S (Cl-C5) alkyl, -S
(C1- C5)perf|uoroa| kyl, -S—aryl or -S (C1-

C5)al kylaryl; and Ro is - rein RL i s hydrogen
or (C1-C8) al k l,. 46 V\Q 07/ 00 Rp PCT/ US2006/ 025898
3. The thiazol &4g vat| aim?2, wherein Rais
(Cl- C5) perfl uoro\éll yI t hi azol e derivative
of claim3, whereit trlfluromsthyl 5. The

t hi azol e derivative of cI aim4, whereirn said conpound
has the formula (Il11): 0 (ABCSOR ~I NN 10 H

(I'11) wherein RL is hydrogen or (Cl-C3) alkyl. 6. The
andt/ﬁraéopéaaéaf:@aitiqfsélm—a@paph@hleV\h@l*éuﬁrF@ pelvdlse or a

h dLQI;QZ dhavipa. the structure R2 R2 being chosen
Yfrom oegen “)2]’ %5) perfluoroal kyl, (Cl- C5) alkyl,

(8" chy &hmﬁar3ﬂr0markwdr0h<éi1,oa@t—ca)rmel(f@lloroalkyl (Ca-
Cs)acyl, aryl, heterocycloalkyl, heteroaryl, aryloxy,
alkylaryloxy, -0-(Ci-Cs)alkylaryl, -S-(Ci1-Cs)alkyl, -8-(C;-Cs)
perfluoroalkyl, -S-aryl or -S-(Ci1-Cs)alkylarvyl;

R® is -OR;, wherein R; is hydrogen or (C1-Cg)alkyl;
B is independently chosen from —-CH,, -CH{(CH3)-, -C(CHj),—
, and —C(CHj) (CHs)—; and

m varies between 0 and 2, inclusive

2. The thiazole derivative of claim 1, wherein said

compound has the formula (II):
O
Rb
Ra 5/\5\)\‘

—~—

T =
N
H

(II)

which compound is a free species, and/or a pharmaceutically-
acceptable salt or a solvate or a hydrate thereof, wherein

R®* 1s chosen from (C;-Cs)perfluoroalkyl, (Ci-Cs)acyl,
aryl, heterocycloalkyl, heterocaryl, aryloxy, alkylaryloxy, -
S-(C1-Cs)alkyl, -S-(C;-Cs)perfluoroalkyl, -S-aryl or -8-(Ci-
Cs)alkylaryl; and

R® is -OR;, wherein R; is hydrogen or (C;-Cg) alkyl.
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C5) perfluoroal kylaryl. 20 7. The thiazole derivative
of claim1, wherein Ra is heterocycl oal kyl having the
woebkouransase - NR3R4, wherein R3 and R4, toget hePCwius06/025898
the nitrogen atomof the group -NR3R4, form a 5- or
6- member ed heterocycl oal kyl group. 25 8. The thiazole
derivative of claim7, wherein said heterocycl oal kyl
3. gr 8bp ithirsPpROHRAY VAt WE 200Fi005788herein R® is (Cp-
CS)Bng%IQ%QLMSSQS 9. An ester prodrug of the thiazole
derivative of claiml in accordance with the formula
('), in which RL is hydrogen. 10. An ester prodrug of

o, theythigz ri | 54n rdan

with the J?gbrnu d}é?ab§€l‘|9%1 \%:fcgh%imhyédr %7%%% 9%1%

triffijugewehyeri vati ve of claim 1, which has the
structure O F3C S 1 r--0H N N H 10 12. The thiazole

derivativge of claim11, which has the structure O ON
5. 0 TBe \thiagples NemMivaygive5 ¢8. Jheit hidzolwherein said

con%%hh&aflggetﬁg oﬁﬁlﬁrl (rhj ch has the structure NN H

The t hi az ivative of clalml whi ch has the
20 structure HOO

QN

(III)
wherein R; is hydrogen or (C;-Cs3) alkyl.

6. The thiazole derivative of claim 1, wherein R® is

thiazolyl having the structure

S%
S —
)\N

R3

Rz being chosen from halogen, (C1-Cs)perfluorocalkyl, (Ci-

Cs)alkyl, (Ci-Cs)alkylaryl, aryl, haloaryl and (C1-
Cs)perfluorocalkylaryl.

7. The thiazole derivative of c¢laim 1, wherein R® is
heterocycloalkyl having the structure -NR3Rs;, wherein R; and
R4, together with the nitrogen atom of the group -NRjRs, form
a 5- or 6-membered heterocycloalkyl group.

8. The thiazole derivative of claim 7, wherein said

heterocycloalkyl group is morpholinyl.
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~]1 ~OH \ NNH 15. The thiazole derivative of claim

1, which has the structure 48 WO 2007/ 005785
woeCH7We2B886/ 025898 F3C ON I S~ y- OH N-N HpPa®USI6/025898

t hi azol e derivative of claim1, which has the

9. St@HC%QE@rF§QO§¥a§C£f5tﬁEhkﬁlg le/é%#yv%égbg of Fﬁ??mcg

derivative, which is a conpound of t ornmula
1n.R@cR§daEp¢dwﬁthqqhe f@r@u}a &hd/ oim avhich R; is hydrogen.
pharmaceutical |l y-acceptable salt or a solvate or a
hydrate, wherein Ra is chosen fromfluoro, chloro,
10 -br e esEEL - POBYpey f PfioFbal Kokgzo Clia@Svalchyk, odndlakle 5

i SRk TSl ASSE 11 YOS 6o DD,

perfluoroal kyl , aryl or (Cl- C5)alkylaryl; Rbis

11 oo, WAL Mkt Dytboots o @) abloh: g °

StQcCH3P2-, -C(CH3) (C2H5)-; and mvaries between 0 and

2, inclusive; o
3C
1P Ty
N7 N
H

12. The thiazole derivative of claim 1, which hasg the

structure

13. The thiazole derivative of c¢laim 1, which has the

structure

14, The thiazole derivative of c¢laim 1, which has the

structure

15. The thiazole derivative of claim 1, which has the

structure
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whi ch thiazole derivative has AMP-activated protein
ki nase potential. 25 18. The thiazole derivative of

wolei774785 wherein said AVMP- activated protei nPRTNES®6/025898

potential is at |east about 75% - 49 WO 2007/ 005785

PCT/ US2006/ 025898 5%in L6 nuscl e skel etal -nuscle
cells and at |ga \ % - 95%i n Hep-Q&
hepat oma- muscl e ceff's. 19] ejih' ofe derivative of

claim17, wherein said A Nackivated protein ki nase
potential is at |east about 78%in L6 skeletal nuscle
cells and of at |east about 65%in Hep & hepatona
16.1 i vee cehl$z0120. adhevibiwzolsg defhvative ofiichaiddol7? cne
wherein said AMP- 10 activated protein kinase
StINSEBREi al is at | east about 85%in L6 skeletal nuscle

cells and of at | eqs .-out5§596i Hep & hepat oma
liver cells. 21. The zoI e/&lﬁ.r{?vat ive of claim 17,
wherein said AVP- 15 3stiwat &6 prighei n ki nase

potential is at |east abodt 90%in L6 skeletal mnuscle
cells and of at |east about 90%in Hep & hepatona

liyer_cells. 22. The thiazole derjvative of claim17
17'whéreF§l%%§zf éﬁr%%%%ﬁﬁ%d W%%cghel?oﬁhuFSm??Tﬂq of Rghe
forfuSaRWI)N H (11) Ra is chosen fromfluoro, chloro,

bronmo, (Cl- 25 C5) perf [|uoroal koxy, (Cl-C5) alkyl,

and the group of the structure - , Where X is oxygen

or sulfur, and& is hy RES5) al kyl, (Cl-Ch)

perfl uoroal kyl ;" 3 or (C] al kylaryl; Rb is

-OR1, wherein Rl Ry dy0 ot 'f©C1l-Cs) al kyl; 30

whi ch thiazol e derivatuve has AMP-activated protein

ki nase potential. 50 !

(I)

and/or a pharmaceutically-acceptable salt or a solvate or a
hydrate, wherein

R®* is chosen from fluoro, chloro, bromo, (Ci~
Cs)perfluorcalkoxy, {C1-Cs)alkyl, and the group of the
structure -XR%, where X is oxygen or sulfur, and R° is
hydrogen, (Ci-Cs)alkyl, (Ci1-Cs) perfluorocalkyl, aryl or (Ci-
Cs)alkylaryl;

R® is -OR;, wherein Ri1 is hydrogen or (Ci-Cg)alkyl:;

B is independently chosen from -CH,;, -CH(CH;)- and -
C(CH3)2—, —C(CHs) (CpHs)-; and

m varies between 0 and 2, inclusive;
which thiazole derivative has AMP-activated protein kinase

potential.

18. The thiazole derivative of claim 17, wherein said AMP-

activated protein kinase potential is at least about 75% -

49



WD 2007/ 005785 PCT/ US2006/ 025898 23. The thi azol e
derivative of claim19, wherein said AMP- acti vated

wonroet7@os7ski nase potential is at | east about 759€CT/US3M6/025898
in L6 nuscle skeletal-muscle cells and at | east about

9585%- I.%%ﬁ%l'@ps@lglﬁqahﬁg@lgu%% C%.Inlds'atSdg hgbout

th| azol e derivative of clalm19, ereln sal
5%cTi U2k et pledr&i2nhrPakeer potserdel ablls. at | east about
75%in L6 skeletal nuscle cells and of at | east about
65%in Hep & hepatoma liver cells. 10 25. The
19t hi 'Htiéﬂ ehiefd dMatdara velk ik abm é@aﬁﬁh@cﬁei Pnagbth AMYS amp-

ot e| n Ki nase | east aba
> acgg 57N e‘%‘) A S gn% 1IL l%naéo?e%?tlﬁlé%"cta futin
LGSS%]r%t%ﬁ“L@Z:l%e?Géﬂén@n@lQ/féra‘tdlela&t B5oR6. 6Fhein Hep G2
hepéit@zol e ~dar icsatigve of claim 19, wherein said AMP-
activated protein kinase potential is at |east about
90%in L6 skeletal nuscle cells and of at |east about
2090980 Frelpade Hgrdveravei 08r céalnsl7 20wRFrei netivbdaMP-
10 ac’ﬁiv&&ﬂéd \@ﬂfd’d’&nﬁ"}ﬁ‘n&%@ ﬁ@t@ﬂtgépt ek NaKi D@&@t 51%‘4?:’0859“ in
ec
R EnT i &t e?llmnrg&s?al ?J’éubafé%tgé er?sgf F‘g’g’? n’orbrﬁe%sz
hepyerma Hilyes) €edépivative of cl al m17. 25 28. A
phar maceuti cal conp03|t|on conpri sing one or nore

t hi.gzol i~vati ves _of_ claim and ne or
2L ha@rzﬁac‘g1 dalezcr:a]ﬁ yde\éfcl(\:’gg t4bl 8 ekex% %%r?gl %ld AMP-
15 e sk aratedm é@@ﬁégu PPbANEbIDI %l@@ m@brabmrte 90% in

L6td§ﬂt€€ﬂZé.ﬂa& GRisicial c¥ess odnd|®d M @&Qtoagogﬁ 9L €in Hep G2
helpMﬂgacle&tércgleusaccept abl e excipients. 51

22. The thiazole derivative of claim 17, wherein said

20 compound has the formula (II):

0
a S/\>\)\_Rb
RGPS
H

(I1)
R® is chosen from fluoro, chloro, bromo, (Ci-
25 Cs)perfluorocalkoxy, (C1-C5)alkyl, and the group of the

structure -XR°, where X is oxygen or sulfur, and RS is
hydrogen, (Ci-Cs)alkyl, (Ci1-Cs) perfluorocalkyl, aryl or (Ci-
Cs)alkylaryl;
R” is -OR;, wherein R; is hydrogen or (Ci-Cg)alkyl;
30 which thiazole derivative has AMP-activated protein kinase

potential.
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23. The thiazole derivative of claim 19, wherein said AMP-
activated protein kinase potential is at least about 75% -
95% in L6 muscle skeletal-muscle cells and at least about

65% - 95% in Hep-G2 hepatoma-muscle cells.

24. The thiazole derivative of claim 19, wherein said AMP-
activated protein kinase potential is at least about 75% in
L6 skeletal muscle cells and of at least about 65% in Hep G2

hepatoma liver cells.

25. The thiazole derivative of claim 19, wherein said AMP-
activated protein kinase potential is at least about 85% in
L6 skeletal muscle cells and of at least about 85% in Hep G2

hepatoma liver cells.

26. The thiazole derivative of claim 19, wherein said AMP-
activated protein kinase potential is at least about 90% in
L6 skeletal muscle cells and of at least about 90% in Hep G2

hepatoma liver cells.

27. A method of activating AMP-activated protein kinase
(AMPK) in human or animal subject, said method comprising
administering said subject with an effective amount of the

thiazole derivative of claim 17.

28. A pharmaceutical composition comprising one or more
thiazole derivatives of claim 1 and one or more

pharmaceutically-acceptable excipients.
29. A pharmaceutical composition comprising one or more

thiazole derivatives of claim 5 and one or more

pharmaceutically-acceptable excipients.
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