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WD 2009/ 135580PCT/ EP2009/ 002606 1 THI ENOPYRI DONE
DERI VATI VES AS AMP- ACTI VATED PROTEI N KI NASE ( AMVPK)

WODDPNFSEEIRS FI ELD OF THE | NVENTI ON The i nvent i BCI/EP2009/002606

relates to thienopyridone derivatives that are
activators of AMPKactivated protein kinase (AWPK) of
formula (I). formula (1) The invention also rel ates
to the preparation and use of these thienopyridones in
the treatment of disorders such as diabetes, netabolic

syndr ohdIENGPYRIPONE RERIVATMESAE AMP- AGEROXKTRORBOTEIN

OF THE | NVENTI ON The

fi ndi ng novel comouﬁ@xﬁm@gpﬁﬁﬁ%@%ggertl es,

part| cuI ar those which can be used for the preparati on
i caments. 20The present invention relates to

%’Eh%gﬁd'EHEHNV%NUQNefuI in the treatnent and/or

prevention of diseases such as di abetes, metabolic

syndrone, obesity, cancer, inflanmmation. Al so

- Theoiniveatioarelates twothierdpyrideat idegivatidea#rRe ardGictivators of AMPK-

di sorders which can be treated by activating AWVPK,
%‘Nﬁﬁdsﬁ)r@ée'ﬁdﬂﬁ‘?ﬁ%@é\"?ﬁ@OéfP"gfLﬁ%zlt)|ve anmount of a
25conmpound of this invention.

2009/ 135580PCT/ EP2009/ 002606 2 The present invention
therefore relates to nds aggording to the

i nvention as nmedi canments and/ or [nmedi cament active
ingredients in the treatne [ Brophylaxis of the
said diseases and to t@ f conpounds according to
the invention for the pre %r a pharnmaceuti ca
for the treatnent and/or proqhyld@ls of the said

di seases and also to a process r the treatnent of
the said di seases which conprlses the adm ni stration
of one or nore conmpounds accgkgi,Rg }o the invention to
a patient in need of such an adn1n‘strat|on
Surprisingly we have found that thienopyridone

erivatj ves actlvat MPK: 10t her ef
Kah slaf8s fa S Prapbratiiband uS ol Hites, binagyridones
i sk iréﬁﬁfhéﬁi 6f Gibordepd SLES as MILOS, | RetiOHE %?ﬁdrome obesﬂy,
obesity, cancer, inflammation. It ‘has been foun
Q&ﬁ‘@ebdﬁib%mmajloa\ccordl ng to the invention and salts
t hereof have very val uabl e pharmacol ogi cal properties
while being well tolerated. In particular, they
BACKGRONNAX OF THEAINVENTIONCt s. 15 The host or
patient may belong to any mammal species, for exanple
a primate species, particularly humans; rodents,
r : '
A ol o BT PRI ol St
pfropeﬂbepe'rri paricalar thseswhightaaonse usé far thepyeparatiodef a
3 for the treatnment of a 20hunman di sease. AMPK i s
MEFICag US| i shed as a sensor and regul ator of cellul ar
'FHbe @éehpm%ﬁh@ﬁ Irélafdoddinpd irdREt 'a'\%“b?é’fuﬁnﬂhe treatment
-activated proteln kinase: the ener arge
emqm prevestior of dlseedes Bucags aljahetes, metabzhc @godrb)ne, obesity,

Keng ngél et t25a| " AMP- act i vated protein kinase,

ANGER "WERBYCE: r egul at or ", Bi ochem Soc.

Al é@rtﬁév'fd'e@nére methé@@ oeaemmb dlébbé?éé %rnldcdééfdé@tWIQiBh can be
ki nase due to rising AMP | evels occurs in

tsaaéefé@yoactwltmglﬁdvl%n cogIPrisetg admiristeting anestieetivegamount of a
sphoryl ati on of target enzynes
9%%5;!60&}?{ oggﬁ%;@glg?g&?on of cellular netabolismto | ow

energy state. The net effect of AMPK activation
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30i nduced changes is inhibition of ATP consum ng
processes and activation of ATP generating pat hways,

wa@pahotibsssef or e regenerati on of ATP stores. Exap@i/gB200$/002606

AMPK substrates include acetyl-CoA carboxyl ase (ACC)
and HMG CoA - WD 2009/ 135580PCT/ EP2009/ 002606 3
reductase (Carling D. et al., "A comrun bicyclic
protein ki nase cascade inactivates the regul atory

RREEeSEn? @rvfgﬂh%éﬁ&f%?@q%@%;&éwg Qér' %ﬁé‘ﬁdgﬁ gﬁbe invention

ahmedfcangenta fanal/or medm:fanmaicemimgred@nthemtheslseatment and/or

f at aci nt hesi s (ATP- and at the sane

EphYaRS R NeCalsBabas haiy T RS bt FARPPURCLS aciarding to the
I

'.‘“ﬁ%ﬂ&%. PRPIR bRaraliGRePaghanRaceualfor Bedteditent andior

mnphysaxlerafltheysaidwdseese@ahd ralsoulosa patcessdor tieFtikeatment of the

l,ude h t
S3if ol5RaPs MHTo ROBPTs6Y e aHBT RS elaL AEPDF 98 TR colgunds
BrdRG ty He ﬁhv@hﬂbﬁ't@ a‘(‘fbét?éﬁ?m ﬁe@d’%ﬁ b@ér‘?aﬁ@d‘rﬁlhﬂ%ﬁbh c
mechant sm', Eur. J. Bi ochem 179, 249, (1989))
gl ycerol - 3- phosphate acyltransferase (Miocio D M et
rocal I at.es

Sorpris el §E cialR BUnd tEEieREVRISEE nty RS fafRis AMPK:

thél\éﬁ?dﬁreaﬂﬁbs@l@@rhﬁouﬁﬁ denespddidly suitable for the preventlon and
sn-gl ycerol osphate acyttranferase is a novel

treatgent of E;ia@@mnmgtabols.@synokeme (omggy)canmr dnflamamstion. It has
Iy
SRR BB SeolirBie ma NPl Slisdpereo

Haweony valtiabis paadnad:rao@qva,@r m)pevtmsadhm beiignwélil trde@ated.
activator -D-ribofur Bosn Bi ol . Chem,

Inparimianthe sxiRE AME Kacé'é(%&%ﬁffa%tsi 24279, (2000)).
AMPK is also inplicated in the regulation of |iver

nmet abol i sm El evated gl ucose production by the liver

Tre hostajrpatieatisaydielbag té agy nyqrang! gpeaniea, fon ekample a primate

Sal
Pies, PaRCHOYREEP < SaRaS PE RGP yhang hamsters:
rabab@trﬁﬁse§ owsl Qiog§1zat§28tc( AGRHhA) mo@elé%&ﬁgﬁ@;?éét?fo# n

I'i ver is regul ated by nultiple enzynes such

qmagm&s@aionmﬂwéwaswhew&kﬁmm@wd@wpl toidhe treatment of a
@L ’?@ gghosphat ase - BPase). Activation of AWMPK
"E% §§ &the transcri ption of theses genes in
hepatoma cell's (Lochhead et al, "5-
25am noi ni dazol e- 4- car boxam de ri boside, mmcs the

AIVIPEJs welkestaBlighad ah arseasexpne segatasorf crilular Ragray

l. )
Q9 DS TOEE MBS ARV B g BRORI PR Rese: the
esh@ngy cbglgieatﬁmtlgéslsweﬂemap;&oasmys Qg ogmo(rzaom,nmmp B.E. et
t e due t ts

AP RS Rl b el i s SHBS ReTatRlEdPRHEYY Fhthers Soc.

'Isrélﬁ@acﬁ%n§R§$P1 6? (()i(?éﬁw /@Ios‘f‘én@écttvatﬁﬁ'cﬁ 9k kinase d due ta rising
- act |vated tein"kinase in nmechanismo formn

Ad‘vﬂPu levels ogcud unrstalesst:tellulal@&ergmeepleﬂ@@ﬂbe reSRiFRP

K h |, = f f
OISR e saPonta SHaR R Bislerto% o6 apaptption o
celiuee preth ek do ﬂd@@ﬁ@f?;pﬂ'a@ ‘THeeadN effdf AMPK activation

car bohydr ate response el'ement binding protein by
nezeskehangesds palibision ofiAER sonsumigoprocenses and actigsipn of

AP A Ao Pl oA PSR campes

cfﬂIAa\bléKesmbefratdwnntmafegacteﬁylaCM\cei'bdwim (REC) and HMG-CoA -
AMP- acti vat ed 5protein kinase" Diabetes, 50, 1515

(2001)) or by direct phosphoryl ation of
transcriptional coactivators such as p300 (Yang W et
al ., "Regulation of transcription by AVP-activated
protei n ki nase; Phosphoryl ati on of p300 blocks its
interaction with nuclear receptors” J. Biol. Chem

N~ NSNS A A I NN/ AN\ ] —— e p— e~ A PN AR B~N17 " L Y Y | o



nmuscl e, Di abetes, 48, 201667-1671 (1999)). Over

expression of an kinase dead subunit in skeletal
woneohisssabol i shes Al CAR, but partially inpairSPCT/EP2009/002606

contraction-stinmulated gl ucbse uptake (Mu J. et al. "A

role for AMP-activated protein kinase in contraction

and hypoxi a-regul ated gl ucose transport in skeletal

25nmuscle, M. Cell. 7, 1085-1094 (2001)). These

{ fu i
B e Bl Lo eI Ay AR RIS AR
inpgitiabes theheaguhhBly amymesaef fatty adid enﬁ&rﬂ»ﬂes%n@ﬁ&dsvntheas

dhes fteha?s P@%A SRRSO AP SheTaibrerianbiton of ACC
IE89T 5 %@Péé&:%rfﬁ& gntﬁég’g'(ﬂ‘? pL %&%rﬂhggaﬁﬁ gt the same

upt ake is | acking. recent reports re
tinke taabdngranse il fal’@(mm o@miallﬁﬁ)(AlTP-gene napiag). dPtiosphorylation

RS G AR S M SO (e iblade a0 daid fenrase in
chbfdstérdl sgRREERC DtREr ailskiatéd BRAMPK Hoidd Koﬁ%onéé\gensitive

2009/ 135580PCT/ EP2009/ 002606 5 Al CAR i s assocl at
linpse (Cacoeasel qﬁiabsplrmghmylauﬂn of basmedmrmcrr@aleensmve lipase

oG RUESHORISS Pl RBRSE AnEbbBy PouibalRl mschbeiurur. .

BiSctarnckpalt 243149 nesI-d Hage bByltraRBRAGS: 1M
Al CAR tr eat msntr( ?Ig)e):g%gck et e;gsbgp m%dl atfgg &ﬁ yoio D. M.

abiabs PMITActvated K'W%R&Q'@Psﬁ"ml%teﬁé”@l@ﬂ@lﬁd@r@i smthes.s and
f%ég@)%ﬁ#%ﬁiﬁpg%g grﬁgtﬂé gHE‘é r?at B a@? %%?3 -phosphate

abl/MARferbisais atrexvegtarget esmehe J. 33k @88(, &1 999)% C halgrlyl-CoA

desSiise (Sarsh Matpelal; Lativation of Eraionyin o8 dassrommiase in
répé?iélét'&?ﬁnécﬁﬁbgebmrg& sn&tﬂéAW%%g% @éételm kmase

ri bofuranosi de but not 10contraction-i
agfivatioe -Drribsifetamosidefius dBiel. Chendi, @75, E(E&anmmﬁ?ﬂdazole 4-

70-10 f AS160 dtob
Cagmwcg%aq( PAP LAl 28BB8 P 1 et ati ng' g1 ucose. upt ake
AMPKK@'aﬁcﬁim[ﬁﬂdﬁfécﬁn tﬁ@l?@@uta‘%ﬁtd?@i(/elaHetém%ﬁw méahalidtucose

effects provide evidence that AWK suppresses |iver
perdudSioadyetiesiiver éha majpr gagse alitastiog hywerdlgcersierinakdb ¢Saltiel

of 3 ARG A3 14 Aot BSEEREBLGH e atment of e
2pdiabétes, coll TBDSTNGQG (eeoent Gyuc&meo@eaémerm fthe NerA®r¥gulated
in tIhle regul ation of not only cellular but also whole

by daylt 8‘%?@9/%%% gueh ag mfm@h@%MHﬁrwa&ﬁ@moxymaméPEPCK)
a?‘ Ecagﬁ%%@rrglﬁaﬁtﬁ% ﬁg{aggcﬁ%ggé g%qﬁere or el\/tFﬁ@%HBpJeggg§the
tnal\n}lscailmwhpht\r(feae?ygeresph tmepdmrm:fmellT(lsicbihea?Itetmus 6t e
shi et al, . sti a a
SO Harb sy -citteRalids FRiptge M SR Rt N BRI en the
eNBFéérsﬁ)n 4ifre BREy GRIBALDY eﬁi@'g@?&%@EﬁCM@ggjcose -6-

adi pocyte derived hornone |eading to inprov
p@asbb&tﬁéﬁai)@hﬁm I4%8%19@Be(l600)§m has been
ver and skel

SC |n% '{’%@ g[?gﬁctwilr?” feg u§ Pconeo&ﬁrﬁg%ﬁgqr}g &t some other

gehbBekprassich. UtREe dffddtd zﬁy e dagdo itéta‘bmt?% down- regulate key
oxi dation by activatin activated protein kinase

transorrRlioeceESUCh as1SBEBR-2002h9u Cr@iaé, tRoletof iMP-activated

o IEEREEe Y el S A, SR ICER RS0 1167

(2@0\1 Pi ChREBE(KaWdguuti ITv at exl méﬁlﬁrﬂsdﬂf@lﬁ&@ty acids sparing effect
activation" PNAS, 99, 16309, (2002)). The activation

of AWMPK in 30t hese circunstances seens to be

i ndependent of increasing cellular AMP | evel s but

rat her due to phosphorylation by one or nore yet to be
i dentified upstream ki nases.
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WO 2009/ 135580PCT/ EP2009/ 002606 6 Based on the
know edge of the above-nentioned consequences of AMPK

waceamuaaisson, profound beneficial effects woul dPOEEP2009/002606

expected fromin vivo actiwvation of AMPK. In |iver
decr eased expression gl uconeogeni c enzynes woul d
reduce hepatic glucose output and inprove over al
gl ucose honeostasis, and both 5direct inhibition

gr&bséeﬁam RERE@HORNT équréﬂrdh ENZABBAYH éé {é’é;ﬁ)nse element

abol i sm woul d i ncrease gl ucose uptake an
kiodihgopriotkin ibyrAMIP-activeded protgin tnpaml aehdBiol. ﬁhagmlzﬁsé3829

PORTRD AT SBECL ohF atHfestato B8 sy etpRat R L5 r e -4
tpbe el h\\étuﬁt%ns@@ HRAed Bf meeycﬂmg% eeﬁwlrér Y4t BP UMP-activated

to a decrease in bo he con®i nati on

dy
arotgin tkirgse” é?rateeteg ba, 15t (&QQigbot by slyadtrmrxmylatm of

ARG Lattblars M s, LGNS, 6P &1 Rentation o

t?ééﬁbﬁip?oﬁ ;rr;mm: -hétiviatey pedteRrekinas SePRssphbrilatieh ofp300 blocks
ec 0

its. interaction withduclaarggespiossn Hdiol Kdem -276.i 3834dn@90de) and
'gﬁ&gion on in vivo glucose netabolismin | ean and
0 ‘Zucker rats", Diabetes, 50, 1076 (2001), 15Song

AVIMK gtcalsidersd samamattradiiee caedittate (ardumterttida-induced skeletal
ri bonucl eosi de treatnent _inprqves glucose honeost asi s

MHSEIRANeoRs ee@geétﬁcaaﬁetiéﬁ agtiyatsddn pafalled with elevation in AMP

Bgskab it dRpunE phe0inte Sbaples oot ot Fleciial

stinilafid CAR divatesamesclel axedy!gl Cad sarbmoy et ard irmnedses AMP-

SR brgtO Kupse Aot Bhysio b ErdarrcolrMetab of 02 EZ6 %66

(1887 Pe FuRREARBI, deAﬁ-wrd%eaea%uagﬁb,t emrvﬂ:rblmeases glucose
pressure in rats % aying feature of the insulin
)

mrﬁeket(utecrél styald r/bh@‘af\ imside incseases Alfitvgctivated pyotein kinase,

iateecid SRRl ofR: %5156"%;‘%’{,%,(8@@ hehlaueabt !l BhaRy ! e

EMRcrfd?, 1etb. @53aE1l1 ovrEreld ulm)%wmmamwﬂh yhense

accunul ated to h| enough levels, is able 2
tsanspgrier & c&ﬂrikT/é)c srnrt\ylt olasrea MEMbrage (éﬁurth%raczek '5’-AMP-

BRI Pt ALEAIRIRIRES QIPA SRR 1 shqeta

musaleeDiabdtas,at8, 2@16&72167&11999])) @vmoémess@ﬁ@qf apbkinase

Jealpuin R ertaLUsrm snehes ATEAR b pariall lmpdirs ©
éd?ﬁFaicfterI s@i'}{g ?&f% Mebse UFMR%' (MY J 3 GROEIE 36r AMP]—actrvated

"Tar geti ng MP-actl vated proteln kinase for
pmown inaseah (tomrracﬂomaakidtw@ma cguiaiad dease transport |n skeletal

'ﬁé it e S R ool Caf T FeRBSringS St Patfasiitional
§invddiglef r%t%dtr’bnbﬁ@&beﬂfgﬁj@o%@ ta‘k@l whereas it is apparent

2009/ 35580PCT/ EP2009/ 002606 7 chronic Al CAR
thahAMRIK mediatesi therafigst ohbWeAR anrglueess tptaked type 2

e SRshaoaTid Sl Himh bR acRlaie ARG estioation
o fHesdORnSineam suustragé(sgemwmammatemglnccb@anptekd is lacking.
obese Zucker rats' etes, 50, 1076 001) song

Mofg regenireports mveaarbinat i shlastratemf 3160k RanAf 60) is an
s
gttt sGEM A ARt orARE s BURRRANIASRREL ARLRted

@Uerbm optagiealn 48diti6h6 to (UNA) cortedctionrandl activattion of AMPK by
al.,"Acute and chronic treatnment of ob/ob and db/db

mce with Al CAR decreases bl ood gl ucose

concentrations" Bi ochem Bi ophys. Res. Conm 294, 798,
(2002), Buhl E. S. et al., "Long-term Al CAR

adm ni stration reduces 10 netabolic disturbances and
Iomers bIood pressure |n rats dlsplaylng feature of

~ . PNA NN

o o,
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25di abet es", D abetes, 51, 2074, (2002)), although it
has to be determ ned to what extent its antidi abetic

wa@edassssel i es on this activation. As w th | eppCTVERZ0E9/002606

adi ponectin, the stinmulatory effect of netformn is
indirect via activation of an upstream ki nase (Zhou G
et al.,"Role of AMP-activated protein kinase in
mechani sm of nmetformn action”, J. Cin. Invest., 108,

AAR i€ ad8tkated IV eé?&ﬁﬁ%&é/plthoqglﬁgﬁh'of?@&%@ﬁh%é@ﬁ%keletal

acti vat or have been descr rec
meischea Pbosphanytatios- af6RS 660 isaimpeiteer orodbdlished in skeletal muscle

EPRARY of Baord. o¥ Pkl apd sEckiopse deadyass n response to
RR@@P&%’%%%@RW%BBQQL%QQ? %IWPF' rﬁﬁgnl%'(te%du(\g'@wg{yofsbﬁéM%n in

and characterization of a sma
skeiétahmyisclehiatdependest &rAWMBKpatalptic anfl regplatdty subunits,

geiasoBBRbafys Saohotss fPURds e smpaired AbAF: Stimuited
%m&@ge/ @ﬂta'k@rln SKBMREIThuS €18 103 YREYLCIBRYUE ForFRASES SN @t al.
een developed in the last years, and initial results

lneckost ofthegadbait naba® 5'- @@QV@tﬁdertmmkmse isoform

RudFhenS-atiinh e PR i ARIREREE b ot

@immentm@nmpgmcbge dﬁ%fkrédﬁ@(e@‘taﬁﬁﬁgclécﬂl Bl CferhMi79,
r

activated 10protein kinase in

{710 mo@wwgma/\ségma@p@a@q ibe downsigasm target of
ﬁf@lﬁf@er e Tnﬁb%lﬂcc#\@ t?ﬁtgl( in SR& lebal;nuéc(@S (2001)),

and cause non-Speci fic ZMP

EdKerctogett@irmll thess maabehc effedth @rowlde swvidendel thah&aMPK o
further defl ne the conseguences of AMPK activation. |t

FUPPEGERES: | a@rtg NSRSPRERISI NG ‘tP"éé’f‘i’q}é&tﬁ%‘nW eﬁér@pr@%msu

Ql t;
A PAS b P A i BB SO gucoe
anel Ll;lnd prafdegudl2ly.y a patient as having netabolic

ME et el Bvelamment of AR Mt ras Ui S Bsfelyar bu
él%WHwe Bb@?@n@kﬂﬁﬁr‘é@atﬁﬂ@%héégﬁgéﬁé appent. Blas shown that

obesi ty above 40" (nen) or 35" (wonen) wai st

tbe mmce'ﬁ%ﬁl@ave@mrrbpaa deptinpieads taagetinulstiar of AMPIand

PGSR AT D440 B ST o 00RN HOORBL el BpERTBon v.
ety ﬁpirrestlmhletemmmyrmﬂd Gf(fdéﬂbﬁ byhedtivatisig PeviR cletieated protein
through activation iin a patient who qualifies

'ﬁ%asrpavl\lﬁgﬂﬁeﬂa%m% ?sqn?d} d’rPéPQ\EﬁHttﬂ\ angpther @ﬁl@omfeedewed

RmiopaBigabmpaiB 22k O Blar 6 JER7 oRAE R s een
dﬂmd)mtedtedms stlmulﬂlad IAMPKelivealand skeldfat Busglpr(¥asanaichi T. et
S0 8Bbe ST kP RS 350 S Bl o
deatng AMP-MaVaRd prétein kiFRRer, N%P&Mecﬁaﬁena 9¥ss, (2002)),

therefore be a way to prevent danmge fromreactive
omaek. spati ‘eEnh@nckd eisicls faN@(lsipnohm qleiss) tramsport by

SRR yREePRART AselTCoh Vit aSE IIRRS T o] ANg-activated

Mo®iekihaseRE0aitWSPRASY bat neslo@f 2@0Q8t frakizztivitidn of AMPK in
synt hase", FEBS Letters, 443, 99)), therefore

thREK ClicYNSINCEs Seamoie stmiep@nri t@ﬂn@craasmg cellular AMP levels

@*A%)‘éﬁ“‘h%é‘%%%@%w'%%ﬁﬁ?ﬁéé?’?fﬁf?r%e%ﬁ%qﬁ%@f’%

kisasesser i ne/t hreoni ne ki nase and is a key regul ator of
protein synthesis. To inhibit cell growth and protect
cells from apoptosis induced by gl ucose starvati on,
AMPK 5phosphoryl ates TSC2 at Thr-1227 and Ser-1345
increasing the activity of the
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TSCL and TSC-2 conplex to inhibit mTOR In addition,
AMPK i nhibits nifTOR acti on by phosphoryl ati on on

wQabeoo24s580 Thus, AMPK indirectly and directly POhEPR200%002606

the activity of mfORto |indit protein synthesis. AWMPK
may al so be a therapeutic target for many cancers that
have constitutive activation of the 10 Pl 3K- Akt
signal li ng pathway. Treatnent of various cancer cell

' ! - i |
HA068 RIS\ FASIERIUNL hh bt Bt BYpSARHcR8 h e
activadipni peafolind henefidialeffaaiewbulibtbe etpecteddfam an esiodactivation

O RS In iR HerlSasectPhras o olReBopRIGROMES WpHld reduce
K&eatic 12665 bﬁtp-ﬁ‘("lﬁnﬂ‘?ﬁ\%rr ve bidthll gifcdsea/imBSStalis. and both

metformn wth a lower 15risk of “cancer 1n diabetic
gisectamhibitioRvandéoreriucedtexpogasion afikkey edzyrees in bpid ahetabolism

i n _di abeti ients", BMJ, 330.1304-1305,,
F80Sherehss Artiastymtake SRR By oxidaion AinEEsRYLE o
h%)éb%‘#}@ﬁt BKgILEsSé ABnostdts hh@ OGNt a §BANEIRH IARraMHyocyte
A resulting in suppression of proliferation in

iobsesite assHowdatios, te !mwddmma@%m Eingliypthsyingrease in
AR o SRR 8 VB o ot

dirthiebé eiffebtsaf tﬁé\&étaboﬁc%ﬁﬂﬁow\ﬁ@uld%ﬁ bxpécibd @ srfnifiantly
and i nduces cell death. Thus, AMPK activation and

TeAEBIthe Hisk &pr acquining paidigassular giseasesar get f or
BRSO Ao e SRD A ARy 80BEop, ot g) St o
HsRKnaichidaztler4-Caosatrided1{beta pD-dftmatasige thfasianam inlvivo

b b d that Al CAR gtt th '
JRooRS RGN B paBAsLP PSS Ay rdaloa: Bbetds, 38 fb7laoon)
Qn%rage lé-. MNBH B S5 GBI RI ole24-dcaib SRdideNibdWtidIdbdidé treatment

_ and in vitro attenuates EAE progression by
improvesglucese homeadstasis in insulivtgsistani diaketed (e/dbpmider,

B3beldioisg5) 56 tagdd, fraisein A €. 2t afo kAR BRoricfigatment of
&ob KOS b Fide it NARC ARG cROLEIRII66d IgRERRE! dbrickatrations”,

AVPK activating agents act as anti-inflammtory z%gents

Bieghean ane| Bioahys\Rem §rmens2 k@ PeHE08) /B dos- B al.. * Long-
t%ﬁ%%g,g&#% 'aﬁnﬂﬁ%ﬁgﬁé@tedﬁbe@rﬁg{é%oﬂ{: %g@&%%%% %E%g_ﬁ@/vﬁrs blood

I'sea an I nheri nelt ol 6gi cal' "di sorder
mesalire ih. ratdedisplakizin fea008,of ks inkYjin résEARcARTNArddfe”,

, 0602, 144 di scl oses . thi enopyrjdone derivatives for the
'SP@&I%%’H: gﬁ 3§ éf@@él LI]P%‘(I ﬁ%%‘?th/ BPSLEnYI¥R siitdies haveeglied on
Lol R . or i .
ttF'ﬁe trea%ﬁg)r?&l@eé ul”’ {ggmpﬁgﬁ%ﬁgfﬁ%m gyafjlza et e,\g',j acts as an
iotrasé turaraA MEMPIKN ECca i d) avloers acA0WBI208T 1 18ig h £ rdiughl legels, is able

AT MBI aS oy b b BMidRdpalie
@sainobRTide ribbMAETSIEE, 4 lIBetiity RNEtheN fdPdaR, iRy NPt tivated
relates to conpounds of the fornmula (1) B2OH fornul a
grojein kingsiedh intagbealls@hdtes JHBioghean, 2284 558 (199%0r However,

%@%@ %%Min%gi\l%e r%gtllmion o) er gnNZyr§gsz,Aémd
therefore not a specific AMPK activator (Musi N. and Goodyear L. J., “Targeting
the AMP-activated protein kinase for the treatment of type 2 diabetes”, Current
Drug Targets-immune, Endocrine and Metabolic Disorders, 2 119 (2002)).
Several in vivo studies have demonstrated beneficial effects of both acute and
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R2denote Ar or Het, Bldenotes Ar -diyl or Het-diyl,
62denotes Ar or Het, 25Ardenotes phenyl, naphthyl,

weaala/18858ehi ch i s unsubstituted or nono-, di-, PCT/EP2009/002606

tetra- or pentasubstituted by A Hal, QA OH CHQ
COA, NH2, WD 2009/ 135580PCT/ EP2009/ 002606 11 NHA,
NA2, NO2, COOA, COOH, CONH2, CONA, CONA2, SQ2A, CN,
C(=NH) NH2, C(=NH) NHOH and/ or Het, Hetdenotes a nono-

chrohiccAIJAR adndiaistrativeth axdemt onadels ohebesitcand typead dizdpetes
1to4 N O and/lor S atons, which may be npno-, di- or
ﬁBﬁr%‘EﬂS’é‘th%ﬁt@d E&eetr%ﬁ S- ammm'dm'e&@fbe&m'd@d@ﬁ

B st B A s CM B AR ohose Zucker

ratsl O D@ betesrsH0, 110 76h (200 10); ohl &.biet aby* Mmlapin_adaﬂolbyl

cg_'g@)@@%elr nd/mor tdgsoréat(?%]n%r%;rc Csllg uI A hgr%\élors]t%s?s_ i% insulin
o) S t

an%’im gisbege! y/bamw d5iabY 16%5 45558, (G002 rﬁag%egng.E. et

st er eoi so reof, Inc m Xt'ur es
aln” Adute raati ahgoniSdreatmesnt ef ob/@bcambdm/dbsmnrb with AICAR( 1)

re the owi ng : 153- hen,y “4-yl -,
FtarsabReo Fldthe ednentiadane. BREBLEBoBhks J3es o 294,
'PEFBE(2002) Buhl E S. et al, “ Long-term AICAR adminjstration reduces
4-hyd ro%Eﬂ (2" - met hoxybi phenyl-4-y1)-5-phenyl - 6, 7-di h
yetabalinidistafbarees @me@m btﬁlodrmrgassure in rats dlsplaymg feature of

e iesialide Sndtohie:; BRbARY 31P2a8Y tado)) eor B, 7
\f&ﬁ% trt\\(y)@)t\ﬁ:%%rgrrﬁﬁraﬂmmhqw :@irt]:_@bg [zxubkér §ta¥a Prap eatistot redliction

ip-pdagroa éﬂgiywmﬁ(@n%?r@g ‘fally éP'é‘)‘%yB'ﬂ infEagse in KDL cholestpiol, and
A gfafe S ARl SIPE arer e W an o gueosi,
tdfevahbe wd[([irbkokpyYi dt ak,6'Lepiostmulates fatty-acid oxidation by
ity Hiing AP e obvalEe arbis e Natlrd, #7838 72021 T Botn
éblgﬁ %%lgb?ﬁ?a% [d%ygﬁacgﬁﬂ h?%lﬁﬁ%ﬁ({!&’n téﬁ&@%rﬁl’éo(ﬁgw%bse by
34 (hadsait . B- é8al:, ipdutecgbd phmmtreayugntfgfmbémiy and dp/db mice
\jvm%\rl(gﬂ?h(ljgcnregsés brgo%yglucose concentrations”, Biochem. Biophys. Res.
Comm., 294, 798 (2002)). In addition to AICAR, it was found that the diabetes
drug metformin can activate AMPK in vivo at high concentrations (Zhou G. et
al.,"Role of AMP-activated protein kinase in mechanism of metformin action”, J.
Clin. Invest., 108, 1167,( 2001), Musi N. et al.,” Metformin increases AMP-
activated protein kinase activity in skeletal muscle of subjects with type 2
diabetes”, Diabetes, 51, 2074, (2002)), although it has to be determined to what
extent its antidiabetic action relies on this activation. As with leptin and
adiponectin, the stimulatory effect of metformin is indirect via activation of an
upstream kinase (Zhou G. et al.,"Role of AMP-activated protein kinase in
mechanism of metformin action”, J. Clin. Invest., 108, 1167, ( 2001)).

More recently, a small molecule AMPK activator have been described. This
direct AMPK activator, named A-769662, a member of the Thienopyridone

family in vivo induces a decrease in plasma glucose and triglycerides (Cool. B.
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6-one, WD 2009/ 135580PCT/ EP2009/ 002606 12
3- (3" -fl uorobi phenyl-4-yl)-4-hydroxy-5-phenyl -6, 7-di hy

wale@otibisemo[ 2, 3- b] pyri di n-6- one, PCT/EP2009/002606

4- hydr oxy- 3- (3' - met hyl bi phetwy1-4-y1)-5-phenyl-6, 7-di hy
dro-thi eno[ 2, 3-b] pyri di n6-one,

54- hydr oxy- 3- (4' - hydr oxybi phenyl-4-y1)-5-phenyl-6, 7-d
hydr o-t hi eno[ 2, 3-b] pyri di n- 6-one,

e3 E 4“|dtahuﬁ&a2mnpémwﬂar%cyewzaﬁohbdé@malﬁnwr@émé AMPK Gclivator

dro-thieno[ 2, 3-b] pyridi n-6- one,

thahyeatsdeyTqmpomenta pf bygsh2 diabeles and the matgholis; syndirome”, cell |

ro t i din- 106-one,
f% @%&ﬁe@ﬁg :(3'-trifluoromethyl bi phenyl-4-y1)

-6 7-di hydro-thieno[ 2,3- Db]pyridin-6-one,
d)édroxy 5-phenyl -3-(4'-trifluoronethyl bi phenyl-4-y1)
In@ itigirnlpcpharmacelagio irdervienion. sEveral-tearesgenic mouse models

153- Jg‘%e?ﬂ é%@%’iggégﬂ.] %lag %él%r %&%Pnlt%%gul@g@ beSrfing! N

a%hﬁslreOEy( Fegisrnpf d<3m6rf’enttrfe étwmmm&hesk@lewﬁmsuéoyl
)-6, 7- dlhydro t hi eno[ 2 ridin-6-o0

tRnsgents, Bt am éﬂmtrﬂqd thefélm 9ffscso<hré ﬁbmu@trpncnfrgmpose
AAIGRSIGeRAbEA AP SendBBRT ) 1 of. ol for A ptvated

frotéinl k][rlga@edn icontraofidn and bﬂypwuedeguﬁzt@glucose transport in skeletal
rﬁgsée% I\A&E{;&@g C{qlﬁyg g?ég 3(50§]1 ﬁygn%%?grgfqgﬁél%ﬁlxr%t calaseg by
rﬁ;’i‘? ;?%&P@EE@D %ff%j,lt 5o Sh 1&%&0&@9%%%%&%8& WY nip ko FhAder

I o- - Bl pyr |

I enof 2, I n-6- one,
defipé' thélamsebhghmsjaﬁ,&wm adtwlajndnobtys expseteditmatpharm@cologic

St al0 2y AMIE Wt B e Bt 0 106 FistBsic syndipre vigh inproved

du&@ﬁﬁd’hbnﬂ' rﬂ@f&b%»l@m 3Rk Wﬂuéiloﬁ*nﬁ bU@ wéghhyifo qualify a
- (4- hydroxy- 6- 0xo-5-pyridin-4-y1-6, 7-di hydro-t hi eno[

Qat@nb yavificmetabxlicsyatyama., m%@séypfa&f@ five\fpllowing criteria

Sy ST A0 i AP Mg o

u&b@ abéve 110mg/d| abdommal obesity above 40" (men) or 35" (women)
3 [4-(3-fury - 4- hydr oxy-5-pyridin Y 7-di h
vy@pbc:lfcmr@f%?qc% aﬂc%p ppg, |ﬁ1d5chemg@s as defined by ncrease in

tﬁ9i§z§9L8§§’ aboé g%Q@/@W@L#@@H&Hﬁ)%@ﬁoIést@)’dl iy AoMg/@ (men)
or 50mg/d| (women). Therefore, the combined effects that may be achieved
through activation of AMPK in a patient who qualifies as having metabolic
syndrome would raise the interest of this target.

Stimulation of AMPK has been shown stimulate expression of uncoupling
protein 3 (UCP3) skeletal muscle (Zhou m. et al., “ UCP-3 expression in skeletal
muscle: effects of exercise, hypoxia, and AMP-activated protein kinase”, AM. J.
Physiol. Endocrinol. Metab., 279, E622, (2000)) and might therefore be a way to
prevent damage from reactive oxygen species. Endothelial NO synthase
(eNOS) has been shown to be activated through AMPK mediated
phosphorylation (Chen Z.-P. et al., “AMP-activated protein kinase
phosphorylation of endothelial NO synthase”, FEBS Letters, 443, 285, (1999)),

therefore AMPK activation can be used to improve local circulatory systems.
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4- hydr oxy- 3- (4' - hydr oxybi phenyl1-4-y1)-5-pyridin-4-y1-6
, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,

wd2009dBs58y - 5- pyri di n-4-y1-3- (4-pyridi n- 4-yl pherg/EP2009/002606

6, 7- di hydro-thieno[ 2, 3- b] pyridin-6-o0ne,

104- hydr oxy- 3- (2' - hydr oxybi pheny1-4-y1)-5-pyridin-3-yl
-6, 7-di hydro-thi eno[ 2, 3- b] pyridin-6-one,

3-(2' -fluorobi phenyl-4-y1)-4-hydroxy-5-pyridin-3-yl-6,
7-di hydro-thieno[ 2,3- b]pyridin-6-one,

AMBR-s 8 iR RBoatnd e Tl O R etk OR 8 & sérifiitfreonine
Grigh 244104 R OGN i e Fotib o S ang
pteiga_pti cgl:g/ir?n‘_( apoptesisyihtugetbby glutope)starvplion cAMPS y1- 6,

- al - - 1 n- 6z s . ..
ehoroRyaRs TS 20t RBgRh Aengr 345 icreasigg g Actidtyof the
T65E1 @haydsoe-2 Eﬁrﬁﬁ@xﬁtoﬁ%hialtwﬁ@hnmﬁa&m&on, AMPK i:rgmhiblit_semTOR

4- hydroxy- 3- (4' - met hyl bi pheny1-4-y1)-5-pyridin-3-y ,
attighbydphwsphioeyialian en TirRA46diThue, BMPK indirectly and directly

RPAERE i ST MR Suhebl R hidy Ju8'l o
tHeFé‘f@UﬂéYar@ef for-rxAy exsnesishihbhPesorstitutne) adtivaibh @f the
3-?% - 6, 7- di hydr ot hi en(%[ 2, 3-b] pyridin-6-one, _
PI3Kyalikisignalling patiwayz-Tyeatnent-qf varigha cangeperihijngs by AICAR

7- di ro- i . 3- vri.di n-G-. . T “
bt e uoh RRLTHNE, B RN studies (G R RS-
Kmiqoiniedb -4 ivaehetathidte- bbeya-ddriboforamsside Whibits cancer cell
2009/ 135580PCT/ EP2009/ 002606

14
psolifgrationprtre angddR ke, i sHRsactivated piieip kinase: G\NRER J-
74 e hi ) AR A M
oo YR 2A80Y TR P teetinbnotiptarnin i adover
riskdbfloamicer inhdiahefi@ patiemlsdiEvads d-N8- ‘dietformin and reduced risk of

S4- hydroxy-3-(3.. 5 ;g | 4= - 5- -
conest kel paigris” BI05; 90 dpREIGRE,fodey) = Peny -0
'ﬂﬁéﬁ&f\@ﬁbn%fMﬂPKtWN@ARhﬁ%ee‘h Y¥HIwR 1P FedCk: Expfedsibit of the
dro-thieno[ 2, 3- bggrl di n6-one, _ . o
lipoggdiceenzymrgsiF Aeantd/ ACL., resilting in puepressivnyof prglifgration in

1- 6, 7- di hydr 0-,_1pthi .
epogtele Foiat ey BRI Ea0h BYPAN iy nereasptrote of de
love fattgidkypsynthasis wolrélated Wity higHilevdls o EAS. Inhibition of FAS

4- hydr oxy- 3-(4' - hydr oxy- 2- met hoxybi pheny1- 4- ;i_l)-5- hen
suppeesEes sanees call erdiferation)ang indvsescehdeath. Thus, AMP

activation and inhibition of FAS activity is a clear target for pharmacological
therapy of cancers. ,

In some publications it has been described that AICAR as an AMPK activator
exerts anti-inflammatory diseases. It has been observed that AICAR attenuates
the production of proinflammatory cytokines and mediators (S. Giri et al. J.
Neuroscience 2004, 24:479-487), AICAR in rat model and in vitro attenuates
EAE progression by limiting infiltration of leucocytes across blood brain barrier
(BBB) (N. Nath. Et al. J. of Immunology 2005, 175:566-574; R. Prasad et al. J.
Neurosci Res. 2006, 84:614-625) and it has been suggested recently that
AMPK activating agents act as anti-inflammatory agents and can hold a
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154- hydr oxy- 3- (2' - hydr oxy- 2- met hoxybi phenyl-4-y1)-5-ph
enyl-6, 7-di hydro- thieno[ 2, 3-b] pyridi n-6-one,

wd2009dBsF8y - 3- (2- hydr oxy- 4" - net hyl bi pheny1- 4- y1pe BEPIONY02606

| -6, 7-di hydro-t hi eno[ 2, 3- Bppyri di n-6-one,
4- hydr oxy- 3-(2, 4' - hydr oxybi pheny1-4-y1)-5-phenyl-6, 7-d
i hydro-thieno[ 2, 3- 20b] pyri di n-6-one,

- (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-b]
therapgiutic pojantiat in Knahbe digeapeénijaher-disedsex(dn inhaoied,

2' -hydroxy:4' - (4-hydr.oxy-6:ax0-5-phenyl-g, 7-di_hydro-th
el Hisoyaed Gk Ao By BOGi Vet 18
254- hydr oxy- 3- ( 2- met hoxy- 2' - met hyl bi pheny1-4-y1)-5-phe
B&l 6, 7- di hydro- thieno[2, 3- b]pyrldln 6- one,

ARXT- 3- (3' - hydr oxynet hy1- 2- net hoxybi pheny1- 4-y1) -
5- phenyl 6, 7- di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,
4- hydr oxy- 3[ 3- net hoxy- 4- pyri di n- 3-yl phenyl] - 5- pheny1- 6
U 560D 449 d‘ishjk%&[ thishopyeiab py dedi ativePRe the treatment of cerebral
4- hydroxy 3[ 2- hydr oxy- 4- pyri di n- 4yl phenyl] - 5- pheny1- 6,
|$Chﬁfh drsahiEaphge™az- b] pyri di n- 6- one,

WO
4 e ‘gféégég %Psg&&ﬁ g\?eg‘g( %%?gﬁ?%aehvatwfs for i!se tI sgful for
thé tr@al‘mdnt)et d!labBtE[SZ oBesity ay AMPK-aCtioatrs.
droxy- 3-(4' dr oxynet hyl bi phenyl-4-y1)-5-p -6
zéom)a%gj ¢ ﬁiﬁgfgﬁveg thiengpyyiFope ﬁtegy%tﬁ\ées orthe treatment useful
?F‘the tfle fbgf é’s Ebﬁgé‘ﬂgﬂs @M?’P@é&m&st hi eno[ 2, 3-b

pyridi n- pheny'l arboxylic acid
-(4- hydroxy 6- 0x0- 5- phenyl - 6, 7- di hydr o- thleno[2 3-b]

i di Q<,3=¥l).bi - 3- carboxylic acid,
ﬁ“"ﬂﬁfoﬁ’éxﬁ‘ém%'mwl -6, 7- di hydro- t hi eno[ 2, 3- 13
]pyridin 3-y1) bi phenyl -4- 10car boxylic aci d,

- (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- di hydr o- thleno[2 3-b]
Bgmndentl@n yqlaate& to qesapekydsi oftbayarmulediboxyl i ¢ aci d,

4- hydr oxy- 3- (4- pyri di n-4-yl phenyl) - 5- pheny1- 6, 7- dlhydr
o-t hi eno[ 2, 3-b] pyri di n-6- one,

154- hydrgxy- 3+ (4- Qyﬂldln 3 yl phenyl) - 5- phenyl- 6, 7- di hy
dr o-t hi eno[ Z33-b] pyri di - onhe,

4- hydr oxy- 344<(3 fb enyl]-5-pheny1-6,7-dihydro-th
i eno[ 2, 3xb one ,

4- hydr oxy- 3-X 4' th bi phenyl-3-y1) -

5- phenyl - 6, 73 hyd¥o- 'l eno[ 2, 3- b] pyri di n- 6- one,

204- hydr oxy- 3- ( 2' hethoxyblphenyl 3-yl)-

5- phenyl - 6, 7- dihyd?o thi eno[ 2, 3- b] pyri di n- 6- one,

4- hydr oxy- 3- (3 ﬁﬁp prbiphenyl-S-yl)-

5- phenyl -6, 7- dl% ro-t'hi eno[ 2, 3- b] pyri di n-6-one,

idwWhich oxy- 3- (4' - hydroxynethylbipheny1-3-y1)-5-phenyl-6
7-di hydro-thieno[ 2, 3- 25Db] pyri di n- 6-one,

4- hydr oxy- 3- (3' - hydr oxynet hyl bi pheny1- 3-y1) -5- phenyl -

R7- di Ryeoted i AR GH, PlaPWibsi GCo®RNEOOH, CHO, COA, CONH,,
CONHA, CONA,, CN, SO,A, SO,NH,, Ar or Het,

R? denote Ar or Het,

B' denotes Ar —diyl or Het-diyl,

B? denotes Ar or Het,

Ar denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-,

tri-, tetra- or pentasubstituted by A, Hal, OA, OH, CHO, COA, NH,
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343- (1, 3- benzodi oxol-5-yl ) phenyl) - 4- hydr oxy- 5- phenyl - 6
, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,

w@oBwhsphenyl - 3- y1- 4- hydr oxy- 5- phenyl- 6, 7- di hyBCDEPIIOZM02606

o[ 2, 3-b] pyri di n- 6- one, 11

4- hydr oxy- 3- (3' - hydr oxybi pheny1- 3-y1)-5-phenyl-6, 7-di h
ydr o-t hi eno[ 2, 3-b] pyri di n6-one, WD

2009/ 135580PCT/ EP2009/ 002606 16

4- hy dridkg; BIAX4 NGOy GOOALIGDOHRY CONKL) CONADONG, 333Ah CN,

dro-t
Z L?dr&(&‘ﬂgh\g" é)e?gq%@%ﬁ?bwﬁdyn 5-y1] - 5- pheny1-

d .
Bigt afiRes s B o By Pl go BF Bramatic petpraeyle having
r o-t hi eimfi N,3 Endyori liaterés, whish may be mono-, di- or trisubstituted by

6, 7" i Mgaro O GHot MG EEPL OB OB, T Mo AHEFia, e,

of the@@r\mefc@mﬂ% sBPOIISALS 103-bi phenyl - 4-yl -
4- hydr oxy- § phenyl - 6, 7- di hydro t hi eno[ 2, 3-b] pyri di n- 6-

Ane, denotes unbranched or branched alkyl having 1-10 C atoms, in which

4- hydr px y's'c&%g nﬁ)béglr I:qgeglpﬁ(]OH ¥123I angfclnrlyrl 6, 7-dih

ydro t

2-chl cuéhdte@wénamk BHa?ing3dr @&¥digheny 1- 4- y1) - 5- pheny
| -6, 7-di hydro- thleno[2 3- b]pyr|d|n 6- one,

Haj3- ( derated Fobil gBe@f/l - 4- y1) - 4- hydr oxy- 5- phenyl - 6, 7- di

r ,
OB eRT | SAPE dethaEes s, sgivatesiand stesesgprs
therepf! iﬂ\bﬁmﬁlﬁg? nixtaleyy thetie ofin cilieratios,
3-(4'-f|uorobipheny1-4-y1)-4-hydroxy-5-pheny|-6,7-dihy
dro-thieno[ 2, 3-b] pyri di n-6- 20o0ne,

§orlﬁ3é gf@frfﬂzé%mg?ﬁﬁaé’ ngogHﬁPé/ {) 4rd e RUBRARY - 6, 7- di hy

dro-thieno

SHoipramyk-y3- 4—21ydfm¢l°5>>p}’\bn§'h@ Aydihyarpithicngig/3-olpyridinyG-obe,

il e peant B brnDendoS Tiiavdrprhianela 3y 1

bﬁ ,ZdlﬂLél}éﬂéo t hi eno[ 2, 3- Db] pyrl di n- 6- one,
é 2"-f1 uor obi pheny1- 4-y1) - 4- hydr oxy- 5- pyri di n- 3-

Z-chlong-di-bydroxedo{2-naethpxgliphenyl-46ykydephenyl-6,7- dmyJ{fO-thleno[Z 3-
(4' - et hyl bi pheny1-4-y1)-5-pyridin-3-yl-6,

épg%’ﬁpgﬁ %hi eno[ 2, 3- 30Db] pyri di n- 6- one,

4—hb&lﬂj’)@><5¢(24%rdwwmﬁwer4ylwylb-6 théww-ﬁphdnwh}o%léhem&b@pyndm-

7-di hydro-thi eno[ 273- Db] one hydrochl ori de,
@@m2009/135580PCT/EP2009/002606

2-chloro-4-hydroxy-3-(2’-hydroxybiphenyi-4-yl}-5-phenyl-6,7-dihydro-thieno([2, 3-
b]pyridin-6-one,

3-(2’-fluorobiphenyl-4-yl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-(2'-methylbiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-5-phenyl-3-(2'-trifluromethylbiphenyl-4-yl)-6,7-dihydro-thieno[2, 3-
blpyridin-6-one,
4-hydroxy-3-(3’-hydroxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-

6-one,
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17
4- hydr oxy- 3- (3' - hydr oxynet hyl bi pheny1-4-y1l)-5-phenyl -

WO Zeodi1bssde o- t hi eno[ 2, 3- b] pyri di n- 6- one, PCT/EP2009/002606

4- hydr oxy- 3- (4' - hydr oxynet gl bi phenyl-4-y1)-5-phenyl -6
, 7-di hydro-thieno[2,3- b]pyridin-6-one,
- (4- hydr oxy- 6- oxo- 5- phenyl - 6,
7-di hydro-thieno[ 2, 3-b] pyri di n-3-yl ) bi phenyl- 4-
363 Huoyobipheoyled-yi)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
4- hydr oxy- 3- (4- pyri di n-4-yl phenyl) - 5- phenyl - 6,
%lhydro thieno[2 , 3-Db]pyridin-6- one,

Ahygﬁxgzgoﬁtrﬁhég%ﬁ[igm@& W -?Wﬁ@-@h%)‘é-ﬂﬁenom 3-b]pyridin-

@rohgdr oxy- 3- (2- phenyl pyr i dyn 5- yl) 5- phenyl - 6, 7-di hydr

%P&?@%pgid&t%}@k% ﬂﬁegw?égﬁg-s fGe'f hylaro Ehleno[a 3-b]pyridin-

@koRAgdr oxy- 5- phenyl - 6, 7- di hydro t hi eno[ 2 3-b] pyri di n- 6-

one,
I{hfmonlipBeny-4-pl)d-Bygexptieplygn -6, 1 \dimdsadhignof2, 3-dpyridin-6-
o-t hi eno[ 2, 3-b] pyri di n6- one,
-¢hl or 0- 4- hydr oxy- 3- (2' - hydr oxybi pheny1- 4-y1) - 5- pheny

4-nGdroxgi hydirmethlyliptadrizi-a- yIPBFNTdnSjAI B; ﬁledro-thleno[Z 3 b]pyrldln-
203- (2" -fl uorobi phenyl-4-y1l)- hydroxy - pheny1-6

@r?ﬂ?o t hi eno[2l 3-b] pyridin-6- one, _
oA SRy e iz o
tﬁipgrzﬂdn;:fﬁ -anepbi pheny1- 4i- xlé 4- hgﬁgoxy- 5- phenyl - 6, 7- di hy
Shigranstohsod e PaRBREpY 491 hydro:thienof2.3-

%pﬂhﬂMQ§Qnéhleno[2 . 3-Db] pyri di n6-one,
roxy-3-(2'-hydroxybi phenyl-4-y1)-5-pyridin-4-y1-6

3-@3 dlylaydbmhtenybﬁﬂ[)% hgdraxyghrpheinyl-& 7 edibydro-thieno[2,3-b]pyridin-6-
304- hydr oxy- 3- (2' - hydr oxybi phenyl-4-y1)-5-pyridin-3-yl
. 7-dihyd ro-thieno[2 ,3- b]pyrid in-6-one, WD

@ﬂ?&r’&?@ﬁﬁé’@ lﬁ%&ﬂ%&@a@ﬁoﬂwphenw 4 yl)-6,7- dlhydro-thleno[2 3-
| uor obi pheny1-4-y1)-4-hydroxy-5 pyrldln -y1l-6
Hpwidipd-enehi eno[ 2, 3- b] pyri di n- 6- one,

é( (%[aﬁ%lp?‘-ﬁqwg 45 [ tzg-}ﬂk/g &@%‘-éﬂ!eﬁ%lyé‘)i - AP LHIdHot2 B151Byridin-6-
dﬁbhydroxy 3-[2- hydr oxy- 4-pyri di n- 4- yIphenyl] 5- pheny
bygiarsy (e RpllpakDiatenyY SPreRpena- 1y dibydReyanal2. 5
mgyﬁahxgaﬁe}hleno[Z,S- b] pyri di n- 6- one,
3-(4'-fluoro-2'-hydroxybiphenyl-4-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-biphenyl-4-yl-5-(4-cyanophenyl)-4-hydroxy-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

3-(4'-fluorobiphenyl-4-yl)-4-hydroxy-5-pyridin-4-yl-6,7-dihydro-thienof2,3-
bjpyridin-6-one,

4-hydroxy-3-(4’-methylbiphenyl-4-yl)-5-pyridin-4-yl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

Methyl 4’-(4-hydroxy-6-oxo-5-pyridin-4-yl-6,7-dihydro-thieno[2,3-b]pyridin-3-
yl)biphenyl-4-carboxylate,
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4- hydr oxy- 3- (4' - hydr oxynet hyl bi phenyl-4-y1)-5-phenyl-6
, 7-di hydro-thi eno[ 2,3- 10b] pyri di n- 6-one,

wd2000A335g@r oxy- 6- 0x0- 5- phenyl - 6, 7- di hydr o-t hi erO[/RPB0#D02606

pyri di n-3-yl ) bi phenyl-4- casboxylic acid,

4- hydr oxy- 3- (4- pyri di n- 4-yl phenyl) - 5- pheny1- 6, 7-di hydr
o-t hi eno[ 2, 3-b] pyri di n-6- one,
154- hyd -3-(4- i di n-3-yl ph 1) - 5- ph 1-6, 7-dih
HbiPheRYeAD]2} By BI G avridia-d-she.r-dinycro-tiend dir.

-3-(2c i dyn- 5 -5-ph -6, 7-di hydr. ..

S o B R S eVt S oMy S et B o-
drie,t he conpounds of the formula (1) and salts thereof
and to a Frocess for the pnggaration of conpounds of

4-hdrogy (- hydroxsddrienyirg-yl b S @yaidins 44yl-617-glittydro-thieno[2,3-

maceytically usable derivatives, solvates, salts
@Hgﬁ&s‘ﬁgféé{a’somrs thereof, characterised in that a
40

JaowipB-0f -HylieoXybighe reyl-dhyi)-5 4y ridiu-yl-6, 7-dihydro-thieno[2,3-
2009/ 135580PCT/ EP2009/ 002606 19 wherein R1, R2, Bl
tHRvEdip#soRRani ngs i ndicated in Caim1, and X denotes

. Ly | . . '
PO PR 48 3 FiyrtinsPRURIRDLE, FhinBro g2 5
tHpidinicioB2, i s as defined in claim1l, under Suzuki
RGBS PPt SRt Son P Ao e o
tﬁggp(gﬁ_ 2gHs, Catal ysis with Organonetal Iic Conpounds
(2nd Edi tioh) (2002), 1, 591-598), and/or a base or

HH2' fluotobipbehylrdryl)d-hydroxg-orpridied-ylr, 6-dimgdrofthiere[2,3-

tgal tﬁ.sqlo Conpounds of the fornmula (11) are
PHIHRE 988 by a cyclisation reaction from conpounds

D3 frRiovebihenyl4- drBRGISCo RIS YIM) 7 iRy b tRicho[ 2, 3-
fgr mul a (lFI I ))ng?g?ﬁy R1, §JI'-\’ZI:,))‘Igilmhavgé t he "?r&eani nlgs ol
Blpwidatteanen A aim 1, 15and ALK denotes Cl1-C6 al kyl .

3-(4'-fluorobiphenyl-4-yl)-4-hydroxy-5-pyridin-3-yl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(2'-methylbiphenyl-4-yl)-5-pyridin-3-yl-6,7-dihydro-thieno[2,3-
bjpyridin-6-one,
4-hydroxy-3-(3’-methylbiphenyl—4-yl)-5-pyridin-3-yl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-hydroxy-3-(4’-methylbiphenyl-4-yl)-5-pyridin-3-yi-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-hydroxy-3-[4-(3-furyl)phenyl]-5-pyridin-3-yl-6,7-dihydro-thieno{2,3-b]pyridin-6-

one,
4-hydroxy-3-(3'-hydroxymethylbiphenyl-4-yl)-5-pyridin-3-yl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,

4-hydroxy-5-pyridin-3-yl-3-(4-pyridin-3-ylphenyl)- 6,7-dihydro-thieno([2,3-
b]pyridin-6-one,
3-(2',4'-dimethoxybiphenyl-4-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

@,7-dihydro-thieno{2,3-b]pyridin-6-one,
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Compound of formula (1V), conmpound of forrmula (V) are
starting materials of the chem cal process X-ALK Bi 1

worooRAssd ormul a (V)formula (1V) 20wherei n RL, PREEPB19/002606

have the neanings indicated4in Caim1l, ALK denotes
Cl1-C6 al kyl and Y denotes OH or hal ogen with
preferably O or Br. WD 2009/ 135580PCT/ EP2009/ 002606
20 The 2-am not hi ophene starting conmpound (IV) is
THntieioco-@ inyethoaybinbery {4e higAeisy deoloy 5-Fharyl-6chdihydro-thieno[ 2, 3-
tﬁcroqf, bénterchi m or easily prepared by a person
RY" 'B PRt he Art by a Gewal d reaction described in

%gg%@&g—dﬂ@’?f%%r@x;@?ﬂﬁ@ﬁ}lfﬂw-ﬁ%heﬁg,?@%gﬁ?-gf’\ieno[z,&

9. 5 In the conpounds of the for
hlpwidindbopel , Br, | or a free or reactively nodified

h,. for. tivated ester,
PR G BB ShieREAY-Y) FR0PRY 6. T e RuahienofL
tppidin@oeéer abl y net hyl sul fonyl oxy or _
trifluoronethylsul fonyloxy) or aryl sul fonyl oxy havin

: . / 9 .
Bhydroxgchtdorcthexiipignyédey xbtshastyefyi-dinydro-thieno[2,3-b]pyridin-
@bhgl yl sul fonyl oxy), using of coupling agent as
carbodi i m dazole (CDI), Dicycl ohexyl carbodiimnm ne (DOC)

Phpdroxpid- eéthyMbanethbrysipHehyIng yBERphehyd-627-dihydro-
carbodiimne, the preferred derivative is described in

thienglZeaddpyridiarirene, i nk

NS . . . -
L SRt PR YRR ER -y SRR SER TR, Vg Plenor2-
b)pyretin®teps, chem cal process: a) Step 1 The

I not hi I it ds |V isY
SRRyl ety 5 Braar dbpgesi-F Vi orh ek Edinviienm
thi_’éﬁb[Z,Q-@#Uﬁfﬂin-@ﬁoﬁ&t rahydrof urane, di oxane, preferably
di oxane fromzero to 100 degree for 255 minutes to 24

4ﬁbydrpt(m-_3p¢2éﬂ5wdwm@am&lhdsybjphemylfmylaémher)yl-&B—d?hy’dsoan
tﬁé‘k‘?%@%’i@ffﬁ@{@&%{]oigng?npfregte; gblsgl ;/gptr aﬁfldr of ur ane
%%g?%%?g%gyg}oggé%g%%&gm-myI)-5-pheny|-6,7-dihydro—thieno[2,3-
blpyridin-6-one,

4-hydroxy-3-(2,4’-hydroxybiphenyl-4-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one, A
4’-(4-hydroxy-6-oxo-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-3-yl)-2'-
methoxybiphenyl-4-carboxylic acid,
2’-hydroxy-4'-(4-hydroxy—6-oxo-5-phenyl—6,7-dihydro-thieno[2,3—b]pyridin-3—
yl)biphenyl-4-carboxylic acid,
4-hydroxy-3-(2-methoxy-2'-methylbiphenyl-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(3'-hydroxymethyl-2-methoxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-[3-methoxy-4-pyridin-3-ylphenyi]-5-phenyl-6, 7-dihydro-thieno[2, 3-
b]pyridin-6-one,
4-hydroxy-3-[2-hydroxy-4-pyridin-4ylphenyl]-5-phenyl-6,7-dihydro-thieno[2, 3-
b]pyridin-6-one,
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21 carbodiim dazol e, diclohexylcarbodiimne (DOC)
preferably DCC at zero to solvent reflux tenperature

wé eo09i55589 nutes to 24 h preferably at room t enpeT/aP200%002606

at solvent reflux overni ghtts 5Suitable inert solvents
are, for exanple, hydrocarbons, such as hexane,
petrol eum et her, benzene, toluene or xyl ene;

chl ori nated hydrocarbons, such as trichl oroethyl ene,
4- hydm‘xmfa 63 derdnaxymethyitbpimenyd e de-bpheryé 6, £Hihydod-thieno[2, 3-
@ oronethane al cohol s, such as net hanol

PKQHBT Pgopropanol n- propanol n- but anol or
-ﬁyar&ytﬁ(wlhy&émﬁéthymﬁﬁbrﬂmd lsibtbﬂerf? Beif-dm dro-thieno[2, 3-
di i sopropyl éther’, 10t etrahydroturan ( |oxane
kjpyidin-teoner s, such as et hyl ene glycol nDnonEthyI or

3R S rat S B e Ml B e
ic Zdigh as acet am de di met hyl acet am de or
dlrrehlforrramde( nitriles, such as

4d dthyidrexy-6exoshiphexiyt 5 -dibydre t&merm[a@rb&wn@mwiabw@enyl -3-

éawm bon di sul fide; carboxylic 15acids, such as
é 461 or acetic acid; nitro conpounds, such as

ml(ﬂfrqmﬁcbiyae%x@%-@ﬁemb@chﬁh?droetﬂi@fdiz 3shiplridin- I?Iyl)biphenyl 4-
acetate, or m xtures of the said solvents.
%b@*Wmaazmu)forMa (11) Conpound of forrrula (1)

oL P AT o AR G OO 23, SRy U P05

methmgybnpheagl a-szaﬂmsxydmmm e hexanet hyl di si | yI azane

Pyl purdn-talrambisoh dra il ditreraR? f%,gdﬁ@yndm 6-

hexanethyldlsyla2|de in an inert solvent,
preferably in tetrahydrofurane, dioxane, toluene at
2bginoxy-383-p90dini3 5 EePErReg/002neIrahieso[2,3-blpyridin-6-
ﬁ%%ferably at roomtenprature for 30 mnutes to 24

rs and nore preferably from30 mnutes to 1 hour.

@Hy@@&&@ -[E3- fur?F)EN S@h@nymw &N?ﬂgﬁg—mienom 3-b)pyridin-6-one ,

gdrocarbons suc exane petro et her
bbyidneny-3 fébmeih‘@walpiaynbln%-yl)c ﬁfmqrwbﬁgddhvydrq:&aewﬁ@
tﬁé?'hd'ﬁﬁ é};‘él chl or oet hyl ene, 1, 2-di chl oroet hane, carbon
racht ori'de, chl orof orm or d| chl or onet hane;
ﬁhy@d@&&&% (Zumsthaxybipheancd-yl)e bhphenlyl-6 | 7S dipydaatiiéno[2,3-
propanol, n-butanol or tert-butanol; ethers, such as
tﬂP)é"t‘(H?TS @hger, di | sopropyl ether, tetrahydrofuran

Ty atenerSpNenl S Snab g e
kpymdihy8-oee her (d| gl yne); 10ketones, such as acetone

eGSR OE sV ohsy S BRHey-p gy cro-thienol2,3-

B(]b?l‘idhhfﬁonéUCh as acetonitrile; sulfoxi des such as

I met hyl sul f oxi de (DMS0); carbon disul fi de

4 hydioxyt3-63 dvidgexyraeitiylbizhdr-#rd)-8ahenyl-6 e dihydraxthienc[2, 3-

tgltrr(?) _Cégérﬁgunds such as nitronmethane or nitrobenzene;
BY'f'a h as ethyl acetate, or m xtures of the

I ,Q-,tfe@izba ix®1-5)1)phle@pl)A-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
3-biphenyl-3-yl-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(3'-hydroxybiphenyl-3-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-

6-one,
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Compound of formula (1) is manufactured by a Suzuki
reaction using a boronic acid derivative as for
wezannbssan aryl boronic acid in presence of bRSEEP2009/002606

preferably a carbonate salttéand nore preferably a

cesi um carbonate in 25presence of palladi um catal yst

such as palladiumtetrakis (triphenyl phosphine) under

i nert atnosphere in a mxture of solvants such as

$bydioxyd- et thydsoxybiphenyl3adj-b-pheinyé 6t 7-tihydo-thies o2y bipyridin-
vvater The conbi nation of solvent is preferably

’thylforrmm de / toluene / ethanol / water with

4@9;3%%% gzagz Fhé!ho?y;d n?l)%ghcgvrﬁs m-%@@ﬂé(lléﬁiﬂﬂydro thieno[2,3-

02606 egree to solvent ref
YRsip4-one, for one hour to 48 hours, preferably 6 h

D B RSSO0 B ey

oHee invention also relates to the racemc forns,
tautoneric forms, enantioners, diastereoisoners,

ey drexy-3akRd(2hydioxy e nyhnysidan-5s Ml-BsplagnyiHee’ -gimesertienol2,3-
bj‘t’XﬁcPﬁﬁggng al formula (1), as well as their
a

in€ forms, including their polynorphic 10forns

Aaedet:ﬂ@w pbthewm’eferréd)wmpoﬁnd@% conpounds of for rrul a
The present invention is directed not onl

3’%‘@8@1"%‘ 4nth4IP¥§rQ¥b"Q HB%V‘CQ)MM@"""@RO[%FHHPY@'” -6-one,

t .
4t ﬁg(;%k?%aiz B &g)rb?’&{asgﬂ 48 ufégfhe?iyf‘ﬁé‘/ggﬁm%ﬁ?ﬁﬁéﬁo[z,s blpyridin
@oogortions. The invention also relates to the
st er eoi rs (Cineluding E, Z iso s) and.th .
St Ao ary g HRies bhefukE S ehpbanues. 7eihpeionol2.3-

pyridis-ecop@pounds are taken to mean adductions of inert
soYvent mol 'ecul es onto the compounds whi ch form ow ng
362 fflerobiphenyt4-ub) td-ydrove- St phery!-6sbidikydse-taiesp(2,3b]pyridin-6-
exanpl e, nono- or di hydrates or al cohol ates.

har maceuti cally usabl e derivatives is taken to

ATRGdroX Y B- (@k’é}'ﬂ}?d»&jblﬁH@y&&WIﬁngheIrWB&Dﬂmdeiﬂmeno[Z ,3-b]pyridin-

according to the invention an | so so-called prodrug
&eRpounds. WD 2009/ 135580PCT/ EP2009/ 002606

3-(4’-fluorobiphenyl-4-yi)-4-hydroxy-5-phenyi-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

4-hydroxy-3-(4’-methylbiphenyl-4-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(2'-hydroxybiphenyl-4-yl)-5-pyridin-4-yl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(2’-hydroxybiphenyl-4-yl}-5-pyridin-3-yl-6,7-dihydro-thieno|[2,3-
b)pyridin-6-one,

3-(2'-fluorobiphenyl-4-yl)-4-hydroxy-5-pyridin-3-ylI-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(4’-methylbiphenyl-4-yl)-5-pyridin-3-yI-6,7-dihydro-thieno[2,3-
b]pyridin-6-one, '
4-hydroxy-3-[2-hydroxy-4-pyridin-4-ylphenyl]-5-phenyl-6,7-dihydro-thieno[2,3-
bjpyridin-6-one hydrochloride,
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24 Prodrug derivatives is taken to nean conpounds of
the formula I which have been nodified, wth, for

wezennBsso al kyl or acyl groups, sugars or ol i gPOERP200£802606

and which are rapidly cleaved in the organismto form

t he active conpounds according to the invention.

5These al so i ncl ude bi odegradabl e pol ynmer derivatives

of the conmpounds according to the invention, as is

ARgdroxp3d(3' hydrexymnpthglibipiierynd-yIy5-ghierry e, 7Ly dfd-tfiéno[2,3-

té1995 The term"prodrug"” as used herein refers to
Hy“ﬁﬁﬁbgﬂﬁd that when administered to a biol ogica

B e oSy e R B3 e 7-aiycrothienof2. o

pyidiadGeons, cheni cal reaction(s), enzyne catalyzed
2entca| actlong and/ or netabolic chem ca

4+ ﬁayrtmrrys§ -OXPpr PBZRY R < rdRyarerthignald.e- %twuﬂw%rﬁﬁw@enyl -4-

Ctah@o)gge g.of a nmedicanent or pharmaceutical active

I'ngr ent’mhich causes a biol ogical or nedica

4-bgqrorg-S- (s piridin-4-giphenghS-pherail+6e d-dittydrb dhiean ER1BHdpaydin-6-
a researcher or physician, in a tissue, system ani mal

@ human. In addition the expression "therapeutically

RhYGELY B LPPHNA-3- % SR G, Pl r%rostﬂ.@ae[?é -Bbiritin-6-
a correspondlng su Ject mho has not received t

amepunt, has the follow ng consequence: 20i nproved

A EBAIE o Aol BT B O gl Pgpyriins

diecventi on of side effects or al so the reduction in
the progress of a disease, condition, disorder or side
effects or also the reduction in the progress of a

Th
456005 of PRLIAREs SBE0RHN B e ol <o
FBhiphengiss e 4- hﬁd&&@@phéﬁy!ﬁ)?@hﬁrﬁ-tbfefrem B\tﬂpinﬁmn 6-one,

i ncreasi_ng normal physi i cal funct
4 h%’ﬁt‘y S ERRAN S - SRyl 6 - Ssckes hieneids> Blpyridin-

geformula | according to the invention, for exanple
ntx?ures of two di astereoners, for exanple in the
y.e ahlom-4-hlydrdx3234(23hydrod<ybiph6n§tl -4-91)-Sphéoyles, 74dikpdro-thieno[2,3-
tgOTh are particularly preferably m xtures of

|S%W%r|c compounds. WO

KON PABRESA. lzﬁﬁmor%}e,%@@%ﬂeﬁwmr7JatHydrr@4th.eabpz th]ﬁhrd.n -6-
occur nore than once,” thelr meani ngs are i ndependen
Qﬂe one anot her. Above and bel ow, the radi cal s and

' v, [ dj -~

Rigy s ordhipulen kg D st RAP AT By BEHENTE S Blpyricin
&bﬂ@notes aIkyI |s unbranched (Ilnear) or branched
and has 1 or
3pt4e1ﬂyprﬁhlgh%ﬂ&ﬂérWdryry-Smmwérﬁn%ﬂ@y&wmlenet%WIpyrldln -6-
qn opropyl butyl, isobutyl, sec-butyl or tert-butyl,

it t her more al so pentyl, 1- 2- or 3-nethyl butyl,

4ihydroxy-32(4’ -@metﬁym}rmw%yylpﬁwydn,yl -6 7etiny - tmgrho[Z 3-b]pyridin-
he [, 1- , , 3- 10or 4-nethylpentyl, 1,1-, 1,2- ,

v, 2,2, - or 3,3-dinethylbutyl, 1- or

U I I . - .

%hgc?rthiy @ 623’ I'{yﬁ;?{?bkr obﬂen]yt ?E)Illf‘% _p‘%GWh yl-6,7-dihydro-thieno[2,3
mamﬁﬁm{}mmehylpropyl further preferably, for exanpl e,

AR PURPE o SR S B B ST wenor2 5
b Rdeh-sbbie met hyl , ethyl, propyl, isopropyl, butyl,
i sobutyl, sec- butyI tert-butyl, 15pentyl, hexyl,

trlfluoronethyl pentafluoroethyl or
1,1,1-trif|uoroethy|.
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Moreover, A preferably denotes unbranched or branched
al kyl having 1-10 C atons, in which 1-7 H atons may be

wo e@bassdo by OH, F and/or O . Cycloal kyl prefepebEp2009/002606

denotes cycl opropyl, cyclobatyl, cycl opentyl,
cycl ohexyl or cycloheptyl. 20 Rl preferably denotes H,
A, Hal, COOA, COCH, CONH2, CONHA, CONA2, CN, SQ2A,
S2NH2 or phenyl . R2 preferably denotes phenyl,
&@Htqublphaow byl whrhygdiroixy- &pymﬂhet?’-yhﬁ,é’eldlbydlmﬂmenop 3-
%H" tr h tetra- or pentasubstituted by A Hal, QA

yr BooH, 25CONH2, CONA, CONA2 and/ or SOZA or
?—%g@?&% #@4 -mBhyltsiphén ww - SO -h- 6?7IHlﬁWrbqn%rfbf[2 3-

phénylene or 1,4 p eny ene group wh

blpyadistG-oneed or nono-, di-, tri-, tetrasub3|tut ed by
BB e PRy e SR B S i otz o-
%,ﬁaw@aoﬁgsubstltut ed or nDno- di-, tri-
rasubstituted by A Hal, O COQA, COO—I CN,
CONED XN - mWym ymgem@@smﬁeme&%@ommmlgaom 3-

pg@@f"fgﬁ)ﬁ Bl al so denotes Het-diyl which

@ heans unsubstituted Het - di yl nost

PhofioxgLd-14' &@r@wmémylblphemwlﬁsqméﬂw -6ofediny@igo-thieno[2,3-
pref erably denotes phenyl napht each of which is

Qlﬁléru‘%tq ©0€ed or nono-, di-, tri-, tetra-

L Y, S Y Y

cigboxyie,adidr exanpl e, phenyl, o-, m or p-tolyl, o-,

‘gﬁvgrqxgr—o%p- I @ﬁ%—yloheaw)%ﬁ%ﬁwé 02 f£93§|%p§§rb%yr.d.n 6-

éhe, M or p-hydroxyphenyl, o-, m or p-nitrophenyl,

o- m or p-am nophenyl, o-, m 10 or

%hyd.torxvtii’rm-ammio)iﬁrhlﬂhﬂr\yl)fﬁ—phﬁmylfﬁ,7-dihydro-thieno[2,3-b]pyridin-6-
I\I- met hyl ami nocar bonyl ) phenyl, o-, mor

(8" acet am dophenyl, o-, m or p-net hoxyphenyl o-, m

@hy@m&&@(@ph@ﬁ%byn@yn 5f9I) prH@n?I-BCﬂdﬁ@ﬂhﬁﬂﬁérﬁﬁ[@@b]pyndm 6-

net hyl am no) phenyl , ~o-,

Qg N, N- di et hyI am nocar bonyl ) phenyl, o-, m or

p- (N- et hyl am no) phenyl, o-, mor

p- (N, N-di et hyl am no) phenyl, o-, m or p-fluorophenyl,

The invention pelbtemm thé@@hmndndscbf thenforamulp-() and salts thereof and

chl or ophen m _or met hyl sul f onam do)

tg.a prmcegg f%' tbﬁéir’ﬁgﬁrsqypf]d}f of he %mlg@ (I) accordmg to
|

@Ia%r rryoﬂqﬁg% )}Jha?rcr;fa\céft‘ﬁtlc?aﬁI?l|[?Js'r:'z:’ijl)géet&§rﬁ"ﬁL\‘/ﬁ:}%I sc9vaate'§‘>‘r sQI’is and

qjemnsmneﬂsftba;&qrfhenyl o-, m or p-car boxyphenyl o- :

36%%@%%&&?&%92%@? G%H‘ﬁgfbhﬁlﬁ%f@éably 2,3, 2, 4-,

2,6-, - or 3,5-di- 20fluorophenyl, 2,3-,
2 4 2, 5- 2 6- 3,4- or 3,5-dichlorophenyl, 2,3-,
2,4-, 2,5-, 2,6-, 3,4- or 3, 5H®|bro henyl, 2,4- or
2, 5-dini trophenyl, ZXT\{§1 oxyphenyl
3-nitro-4- chlorophenyl 3-
2-am no- 3-chl oro-, 2-am no
or 2-an1no-6-ch|orophe 1
2-nitro-4-N, N-di net hyl am no-Sor
3-nitro-4-N, N—dlnethylan1n08heny 2, 3-di am nophenyl ,
2,3,4-, 2,3,5-, 252,3,6-, gla ()
3,4,5-trich|oropheny|, 2,4,6 trlnethoxyphenyl,
2- hydroxy- 3, 5- di chl orophenyl, p-iodophenyl,
3, 6-di chl or o- 4- am nophenyl, 4-fluoro-3- chl orophenyl,
2-fl uoro-4- bronophenyl, 2,5-difl uoro-4-bronophenyl,
3- brono- 6- net hoxyphenyl, 3-chl oro-6-nmet hoxyphenyl,
3-chl or o- 4- acet am dophenyl, 3-fl uoro-4-net hoxyphenyl,
3- am no- 6- net hyl phenyl, 3-chloro-4- 30acet am dophenyl
or 2,5-dinmethyl-4-chlorophenyl. WO
2009/135580PCT/EP2009/002606 27 Irrespectlve of

1. a4 " a4 a4 0= o . o o

~ o
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5triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or
5-yl, 1- or 5-tetrazolyl, 1,2,3-oxa- diazol-4- or

WO 30001135580 2, 4- oxadi azol -3- or -5-yl, PCT/EP2009/002606

1, 3,4-thiadiazol-2- or -5-yP, 1,2,4- thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or

4- pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5- 6- or
7-indolyl, 4- or_5- |50|ndolyl 1-, 2- 4.

5- benhereiazRi R, Bl-have thegneanings mdnc@edom Claim 1,

7_" ndan%' y(lderm%s% '?a'%%%ﬁ%la% ' 7 be%r%BW@lzgr to%ll,

7- ben2|soxazolyl 2-, 4-, 5- - or 7-benzo-
t hi azol yl , 2- - - or 7 be$2|soth|azolyl 4-,
i reacged @wth7a b@quagldcd@rmaaw §1-B(QH)2,3-, 4-, 5-,

D | : 4- 5-, 6-, 7- or
\@?elrggq%i {oﬁ? ﬁélllnr%)d i claﬂ’%'l " or 8--innoli nyl, 2-,
uhder Suzuki- r,eaEtlonﬁ) coRdlohs QJ@]rhﬂVd)f organometallic chemistry, 1999,

umoxallng, 2-, 3-, 5, 6-, 7- or )
@-ﬁg%eh‘ko 16¢ AWEﬂmmOQWQ%CBP&W WP@W?B‘C

%bgébenéﬁ Dﬁ%wdj’ ng or 2,1, 3-

etmﬂmoa(adsabobcﬁhyﬂthemnnthiatles oo:;mérted mdoloneldf itsaaltal so
be partially or fully hydrogenated. Het can thus al so
denote, for exanple, 2,3-dihydro-2-, -3-, -4- or
Cémpounds o? the faﬁdtblby(dr)caré-synﬂ’a?eslzedlfbyoa ds'ycﬁsm;dn reaction from
tetrahydrq-2- or -3-furyl, 3- dj.oxol an-4-yl ,
qo@ﬂﬁ%%ﬁg-ﬂ?r—mﬁ'ﬁ (1@ ‘{"H{eér%?ls'cczﬂ iBhydro-1-, -2-, -3-,
-4- or -5-pyrrolyl, 2,5-di hygyol-, -2-, -3-, -4- or
-5-pyrrolyl, 1-, 2- e__3-pyrrQl i diAkK, tetrahydro-l-,
-2- or -4- inmidazolyl, B3-di AydPo-1-, -2-, -3-, -4-
or -5-pyrazolyl, tetrahydr -, -3- or -4- pyrazolyl,
1, 4-di hydro-1-, -2-, -31 ridyl,
1, 2,3, 4-tetrahydro-1-,R-2g73-N 4. _25-5- or
-6-pyridyl, 1-, 2-, 3- or 4-pipexidihyl, 2-, 3- or
4- nor phol i nyl, tetrahydro-2-, @3- or -4-pyranyl,
1, 4-di oxanyl, 1, 3-dioxan-2-, -4- or -5-yl,
hexahydro-1-, -3- or -4- pyfqrdlaliaﬂw hexahydr o- 1-,
-2-, -4- or -5-pyrjmdinyl - or 3- |pera2|nyl
1, 2 3 whargin B ng .B- maveilze meagungs_lmdmal in Claim 1,7_ " of
-8 qui_nal ydrol- - -3-, -4-, -5-,
#%XLK n%g%éé i 'no J”%n 3-, 5-, 6-, 7- or 8-
3 4 di hydr o- 2H 30benzo 1 4- oxazi nyl, further

fera , 3- | enedi ox

H9P’é‘£@§| 8;{95{;3193/,congo;é@%ﬂrf]gﬂé'aylaxyéh%rﬁyistartmg materials of
tﬁe%p@HB’él epschxyphenyl, 3, 4-

uoronethylenedloxy)phenyl

2 3-di hydr obenzpf ur an- 59, or GZéI, 2,3-(2- WO
2009/ 135580PCT/ Al
oxonet hyl enedi oxy) ph or also Y 2
3, 4-di hydr o- 2H 1, 54bgnz\ydi oxepi n- 6- 6m<?;%ﬂ,
furthernore prefefhbl , N hydr obenzof ur anyl or
2, 3-di hydr o- 2- oxof uranyl .

formula (V) formula (1V)

wherein R, R?, B! have the meanings indicated in Claim 1, ALK denotes C4-Cs

alkyl and Y denotes OH or halogen with preferably Cl or Br.
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Het preferably denotes a nono- or bicyclic aromatic
heterocycle having 1 to 4 5N, 0 and/or S atons, Most

WQe@bas®EBl y Het denotes pyridyl, pyrimdinyl, PCF&ER30N09/002606

i soxazol yl, imdazolyl, pyr8zolyl, oxazolyl, pyrrolyl,
t hi azolyl, isothiazolyl, thienyl, triazolyl,
tetrazolyl, indolyl, benzimdazolyl or indazolyl.

10Accordingly, the invention relates, in particular,
The Emmﬂpophelrse startimg compound ((M))is camshercialligtaviadable

(RBEmRls B har LibrbERemo 0B STHERTIE of FashyPisppLsopy a person
SANROAHE /mib?/ @G@%@l@ﬁa%%ﬂomdebbﬁbéd)m M8l Heterocycle

sub-fornulae ['a to I h, which conformto the fornula I
GhRemisinwpE 36t ﬁégeé’&%éBQQnot desi gnated in greater
detail have the neaning indicated for the 15fornula I,
but in which in |la Rldenotes H, A Hal, COOA COOH,
I6@NEZonigdits SFEhEZorntdia 1\BOZAs ﬁﬁ@i\é‘w(:l BYenyt a fALd or

| bR2denot es phenl_)( napht hyI each of which is

reastivaly madiied &H epntn, sugh as, fariexammleran agtivated ester an

RN oudh g 1 c&lbon s (ifttatdiyl o

metrd/lsmmsmmq drariflucroptetimyisefonytxyl o8 aZy'Eleﬂ&ﬂWI@th&ﬁng 6-10

phenyl ene group whi ch is unsubstituted or nono-,
Qﬁrbon tamms (praferabliprienyit @P#glylaul wioxmusm of coghling agent

phenyl’, n%@ac%ﬁ%%% e Stlt?@ﬁﬁ%@%oc.

Bbwenribe codpling tgent isteetarbodiimings tha prafetred ueeisative i described
Hal NHA, NA2, COOA, COOH, CONH2, CONA,
@&i&ée”@ﬂ‘l\é"@ﬁh'&( =NH) NH2and/ or C( =NH) NHOH: WD
RRBY/HRRGSARGHERANNR LORERE/ AR rHB T B liRigenot es a

mobno- Oor bicycllic aromatl c heterocycle having 1 to 4

N, 0 and/or S atons; 5in |fHetdenotes pyri dyI

‘Ipﬁé IE?HSQ%%%E%%% (1) b@&@gﬁéﬁcmrﬁd gqsfee %{teps chemical

proeédd:azol yi, thienyl, triazolyl, tetrazolyl, indolyl,

ben2| m dazol yI or indazol yl; in I gAdenot es unbr anched

or branched al kyl having 1-10 C atonms, in 10which 1-7

%g‘tn?{;rg may be replaced by OH, F, d and/or Br; in |h
es H A Hal, COOA, COON, CONH2, CONHA, CONA2,

CN, SQ2A, SO2NH2 or phenyl ; R2denotes phenyl, O

napht hi{l ch of Whl ch is unsubstitut ’Q_r_Bl’Sm) E)Q/
- I

ALK

Kor pent asubsti tuted /by A,
Y N / \
/ \ + \ﬂ/\Rz R17"Ng” NH
R1™ g7 "NH, o] step1 R2
o
(V) (V) formula (1)

The aminothiazole (V) reacts with compounds IV :

- is Y an halogene atome, preferably Cl, it is reacted in an inert solvent as
tetrahydrofurane, dioxane, preferably dioxane from zero to 100 degree for
5 minutes to 24 hour to prepare compounds of formula (li).

- IsYis an OH, it is reacted in an non protic solvent as tetrahydrofurane,

dioxane, preferably tetrahydrofurane with a condension agent as



10

15

20

25

and pharmaceutical ly usabl e derivatives, sol vates,
salts and stereoisoners thereof, including m xtures

WO p@pasdTs8 n all ratios. 20Accordi ngly, the invR@T/EBI909/002606

relates, in particular, to2the conpounds of the
formula | in which at | east one of the said radicals
has one of the preferred neanings indicated above.

Shar B iR el e oo Som e T Pt sB B abzero to
t h%di@mémxlteaﬁﬁeﬂawehfm 5 RfhJtesté Qh% &%Yeﬁ?@/r&%bﬁﬁ

in greater detail have the neaning I ndicate
25ftemperature abselvent mfiuxtiovernightThe conpounds of the
present invention may be prepared in a nunber of
met hods wel|l known to those skilled in the art,

BorAMEiiRgrt sBiVenthrd, ifgi é)@ﬂhél@ h?@@%a%%rsr el aQEHeQ(\é(ne

or through nodifications of these method$ by applying
BelselgHIRe el eanmenee toluermar xyjenaoslaioskauehdrwdmparbens such as

I R e
diehioroimletiaate; a%%%ubﬁ%%&ﬂ@%r@??&ﬂgﬁ&o%%%&%dl h-BPopanol,

practiced on any scale, including mlli

mhttt@@%\hte%h%@m%ln?them t§uehiasodigivb eﬂmmﬂn@oer@wyl ether,
RATHEATON o douad Al M PR FEATR P

nmnemwhmtmon@éthyl embstethylteﬂd gt;afdbdnn@thvr@theﬂ(tﬂgm)

e Sisolated in ogtlc actlve or racem c forns.
gges§4cheag pegto s.og ﬁ”&‘ depo3uGh 2s aeRtaRided
&Hetﬁﬂgf’[@tfa'ihlee'o?%bt @Nﬁ-'grn’ﬂﬁ'ﬂé’é' %u@ﬁeas acetonitrile;
I ntended, unless th e eC| ere chem stry

simides stoh asi dimspiad |sbifoabéyDM&I®¢aIanon Utsuifsie\zvelarboxyllc

kn the art _how to are.such ally active

Ao es e Rarie, PR o el 2R i) EPaPLBR, oG be
RiEBAThAe BY nRicheM2Ere! QBRI GUBH asNithyididetate 1OPHixtDRLs of the
limted to, resolution of racemc forms, nornal,
$Q§d§p§@n|!ﬁiase and chiral chromat ography, preferent| al
salt formation, recrystallization, and the |ike, or by
chiral synt hesis either fromactive starti ng materials

by Stgp@el i berate chiral synthesis of target centers.

In the reactions described hereinafter, it may be .

{ 0 Phpkect reacti ve 15functional grgups, for

necesser
h oXy, amino, inino, thio ol-car Poxy\ gr owps,
ere Se are desired step2 he final prodact, voi d
their én nted participation in the reacti
CoR¥entis6na T O

NHyrotecting groups may be ‘l% i

accor dance h andard practice, for examd es Hsee
T.W Geen® and P. G M Wits in Protective G- oups in

Or gani ¢ Chéaminglar(l) John Wl ey and Sons, 19@fnulaii) F. W
McQmie in 20Protective Groups in Organic Chem stry,

Pl enum Press, 1973. Sonme reactions may be carried
Obinplolnt b FAFARETAR i©fheh BR%8ed TRABELbASIC %@n&ﬁ’ibh't@ lé'yﬁfhease
restriction on the nature of the base to be used
eqingovnrdhet fosmuladd taf@ cyelisationmeactidrowsing p hasedas for example

SEEIPANA, S SR LD A st
teftiddmeylaw!, sodiuen ethiaaiel\ath plef@dlil tsdbe hléétéﬁfethyléi'syléﬁlde in

sodi um hydroxi de, potassi um carbonate, potassiu

e erinlvgtapeetfeibly imetrahysioivnans: é‘oﬁ(?ﬂéttﬁweé\ﬁ #e20°C to
pot assi um hexanet hyl di sil azi de , al kali netal hydri des,
such as sodi um hydri de and potassiun1hydride;

al kyl I'i t hi um conmpounds, such as nethyllithium and
butyllithium and al kali netal al koxides, such as
sodi um et hoxi de and sodi um et hoxi de. 30Usual |y,
reactions are carried out in a suitable solvent. A
vari ety of solvents may be used, provided that it has
no adverse effect on the reaction or on the reagents
|nvolved Exanples of suitable solvents include:

o VAN AN A AT rSowvTr| e es ] NSNS
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we find it convenient to carry out the reaction at a
tenperature of fromOC to 150C (nore preferably from

WQR@It13558dm t enperature to 100C). The tinme regRCT/EE2002002606

the reaction may al so vary2d dely, dependi ng on many
factors, notably the reaction tenperature and the
nature of the reagents. However, provided that the
10reaction is effected under the preferred conditions
0801C pestepdbsly at réorneempeatafe for @ @idnes o 29 hadrdiand $nore
is preferred. _ The conpound thus prepared may be
peeferadhetromy 3dminetasdack "W mi xt ure by conventi onal

SEe51e, i1Gh SBRARS Sre, 0CCLABRI OSBRSS, KEER 4SRN,
petrolielimettes sbernyzerss, tauedé st kilenagchibfinateel Hyssotarkohs, such as
fromthe reaction m xture, pouring the residue into
KehlaropVIanRed - YicIRTORHANSH CATRAT tetiRghlar SenhloEaTgITe or
. cavre Y }

BRSPS e U 4 h I, BBl pdse b propancl
ddnitam,orbertfhmarhrdr ethers fsush ehydieﬂ‘_ryl ettservvdliéod_mpyhether,
TG T8 S S s R S B

ndtkth r%s%%ﬁ\gh&h‘% é’thglgiﬁbéﬁl%/é’cﬁ d’irﬂbﬂwy?%hf&?&iglyme);

chr omat oQr rmaceut | salts and ot her orns
Hétensaj shatvap anetbmeaardustdnong;tamidies, sucteas acetamaidebe

sed. in their, final non-salt .for he other_hand, . . .
ity Besihibs i me S E Do it MMETE s SHed o BEStonitrie;
ENeHEIEL RRHHSdinEthiiss UifekileqDMIS©) ! catbah afidd; Gairboxylic
acceptabl e salts, 25which can be derived from various
afigansuchaatlforpde gaidl @ aratigxrdidinitia sesngunsisoseeiuass

' [ I e .
FEfRAehAn oF rEnss s BrRY S1Bh 38 FESTALARIS gF Rikyres of the
smgisgparits pr epared by conventional nethods. If the
conmpound of the forrmula | contains a carboxyl group,
one of its suitable salts can be forned by reacting
%ﬁgt gpound wWith a suitable base to 30give the

orrespondi ng base-addition salt. Such bases are, for
exanpl e, alkali netal hydroxides, including potassium
hydr oxi de, sodi um hydroxi de and |ithi um hydroxi de;
al kaline earth netal hydroxides, such as barium
hydr oxige and WO 2009/ 135586PCT/ EP2009/ 002696 32

jlum hydsxi de; al k@ i—siet al al koRides!, f

I t hoxi de and sodi Ul pr opoxi de; vayi ous

© such as piperidrne, dieth '
giNit ani ne. The aét{;gg' ni um sal t &'of “$he
conmpounds of the fornula are |likew se included. In
the d¥8Wad¥ certain conpounds of the 5for MM,
acid-addition salts can be fornmed by treating these
compounds wi th pharmaceutically acceptabl e organi ¢ and
Coovapamidcofdformisla (1 ois rezaufpriired by g8 nzikiireaeinn Wwsiog asdsoronic
hydr pgen..chl ori de, hydrogen broni.de or. hydrogen
PGB R T Fre e BT A0 BRIRE AL B RgFal pase
Fhﬁé@%ﬂy a Safthorfte Saltf ah@ mdtetgraferadly PbosBMRboNgtet e

I ke, and al kyl - and nonoaryl sul fonates, such as )
pesense @f pefladivme catabist sHels as foaadignatrirakis (triphenyl phosphine)

n .
O3 3RER RS BhEre B AThEE o STNG R, P8 aprotic solvent

inieirtf stclwmgqﬂ'baé golveat /lt \wat?. Tl (&&hbingﬁun@f eglveﬂt isI prgferably
citrate, benzoate, saljcylate, ascorbate and the |jke.
diseesPuforghamicentolusnieu sbanoly walee pitanl Q1 B3 entiies 25/g/6/15/7.5
salts of the conpounds of the forrmula I include the
foll ow ng: acetate, adipate, alginate, arginate,
15aspartate, benzoate, benzenesul fonate (besyl ate),

bi sul fate, bisulfite, brom de, butyrate, canphorate,
canphor sul fonate, caprylate, chloride, chlorobenzoate,
citrate, cycl opentanepropionate, digluconate,

di hydr ogenphosphate, dinitrobenzoate, dodecyl sulfate,

- o o o, o o, o o o,
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Furthernore, the base salts of the conpounds accordi ng
to the invention include alum nium amoni um cal cium

weoppasssséron(li1), iron(ll), lithium 30 magnkST/BR3009/002606

manganese(l11), manganese(28), potassium sodi um and
zinc salts, but this is not intended to represent a
restriction. O the above-nentioned salts, preference
i's 8i ven to anmoni um the alkali nmetal salts sodium
ahdUptegses te aplvenDeflude nyBsa3uFrCiv rErED oD Bodis, preferably 6
g}ﬁgﬁal ine earth nmetal salts cal ciumand nmagnesi um
al’t f the conpounds of the fornmula | which are
derived from pharmaceutically acceptabl e organic
non-toxi c bases include salts of primary, secondary
dhe theae stepy cheinieal progess is sureaesized ér scheme 1
i ncludi ng naturally occurring substituted arra')nes,

cyclic 5am@nes, and basic ion exchanger resiRs, fsork
exanpl@! ar ghnigpeK bet ai ne, caf f ei ne XThIB opy/ocqi ne,
chol i ney\—N/NL1- di benzyl ¢t hyl.enedi am ne (bepzay hi ne),

di cycl offexy! ani ne, di et hinol &&i ne, i g hyvia H
2- diR8Thylsdim Mt hanol ,  2edi net hydiggq noet harol , R2
et hanol am ne, et hyl enedi am ne, N-ethyl nor phol | #€;
N-et hyl pigpgeri di ne, glucanjfe, glucosam ne, hi %’rr%%'&ﬁ)
hydr abam ne, isopropyl- 10am ne, |idocaine, |ysine,
megl um ne, N-nethyl - D gl ucam ne, norpholi ne,

pi perazi ne, piperidine, polyamne resins, procaine,
purines, theotim@mi ne, triethanolggine, triethylgy ne,

trimet i ne, \tri fPopyl a@% ng7and B — R2

)
tri s(hydrox VrYnet hyl ami ne Ydw onet hani nB),

this.is not /i nendesgo represent a restrictifonl\ 15
cB¥Bdund 6 e Mresent imtepd i on which g | ARSI C

ni trogen-contai ning groups can be quaternised
agent s suchpemsud @G- C4) al kyl hal i des, for exa
nmet hyl , ethyl, igc%propyl and tert-butyl chl oﬂ%hﬁt,"a(')
brom de and iodide; di(Cl-C4)al kyl sulfates, for

anpl e dinethyl,  .diethyl and. djanyl sulfate; (Cl0- )
IDB1BYCN e SIna I PIaLES (o e raRamis lorHEe jAUIORGHE9mS, enantiomers,
bridterboisByidrS! ¥binadtd ardedguhiccdt Mllieish sdHsUTtHE B f
i odi de: and aryﬂl)(Cl- &yal Ryl hal1des. tor exanpl Rfbounds of the
penefal farmuwa i(leaame!lstsciheirtoyystelioaifdems, Bocludingt their potygmorphic

Bt e GOMRIPRE RS BY (e abfialili bE MRS e
pheprasenittihenticiaistdirate ¢ RobBddly B6 AerhRtixiGeddF these

acetate, trifluoroacetate, besylate, citrate, )
compeHhds, butemia idividualsiesomareersiansiior diestereoisomers
M%&‘%H fehde ’asrl%ﬁgﬁtﬂ%ﬁ%?tﬁgse k)sﬁ Ello%%?ﬁ&s. mandel at e,
meglhumne, nitrate, ol eate, phosphonate, pival ate,
$hdiimventivosyibarelatest oathatsterepidonadrs, (irluding &, iZCigbaie?s) and the
E\art rate, .t hj onal a{@‘,@ tosyl ate and tronet ham ne, but
Yiratessang SonGieR BhtegecomrinESe rolvatee et thecgarproundgrare
#KeR/td IpeRV BEA( S RO iggﬂ%@/tﬁﬁ d18cqel Sntslthd EOR ounds which
salts of basic conpounds of the fornmula 1 are preBare
foymoewingi tagheirenfituabaticastivé doncei Solvatemams forvéxample, mono- or
ag‘ffi qi ent ' untt of the desired acid, causing the
' P’%ﬁ?%ﬁrgc éagg'lt in a conventional manner. The
free base can be regenerated by bringing the salt form

into contact with a base and 5isolating the free base
Phaenaesiitionlly sisablengeninativesistakeadoasan. fior axaniple, dhe salts of

' ' f . CO aondi ng, salt forns
i Aufifod N ab ETBE o bR TR T SREED s rbens
sor@poasdsol ubility in polar solvents; for the purposes
of the invention, however, the salts otherw se
correspond to the respective free base forns thereof.
10 As nentioned, the pharmaceutically acceptable
base-addition salts of the conpounds of the formula I
are formed with netals or am nes, such as al kal

nmetal s and al kaline earth netals or organic am nes.

-~ . . s o o oy
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et hyl enedi am ne, N-nethyl -D-gl ucam ne and procai ne.
The base-addition salts of acidic conpounds according

WO eoobhssssmvent i on are prepared by bringi ng t heP€T/2R2009/002606

acid forminto contact witi4a sufficient amount of
20t he desired base, causing the formation of the salt
in a conventional manner. The free acid can be
regenerated by bringing the salt forminto contact
wrodrugrdeaiviativesis iakehdoimean bempoeadaof the formula | which have
gonvent'.ﬁnill iﬁr}ner. Thgefreﬁ acid forns differ in a
EPD PR puh. TPF BXITRE A 05 BEHITRYPEPYI4T8 ARligopeptides
bh8 rvﬂﬁcf:h e Fbﬁl&l?&‘?@évé@ln%étd?%?n@ﬁyﬁ t%ftln tﬂé%ﬁ% lcBfpounds
such as solubility 1 n polar solvents
asmrdmgst@stheflnvereilqmventl on however, the sal ts
c?.hher sec ndto res ectlv fre acidfor

B5e Al inERie A0S mdRnle otk SBivifived Gbioaqeoppounds
BESrRIrFtoPEANTERDORE ISHRYErINEY, GBr éﬁarﬁ?@ ﬁthf Pharm. 115,

form n% phar maceuti cal |y acceptabl e sal
By, (10R8).i nventl on 30al so enconpasses multiple salts.

TR kP 5 B8 nofi eteP iy chlpofidTBetwhen
domiistered & acbuacgacunsmdni Gempretaxctleoanet, sdustartdé @

I s not intended to represent a restriction

biotrpiaally %@W@‘IQOEFIZW)'@BWZ@WLSBOfWFtQNa@@W&jc?n@ﬂtcﬁhteactlon(s)
éﬁ%}rﬁg CQEQ ﬁe}a/tﬁﬁ:%lp ﬁﬁgé)ts ﬁ{ilp‘f Wet?ﬁ@ﬁ@?@é@ﬁai reaction(s).

arnaceu |ca acceptab
connectlon is taken to nean an acti ve |ngred|ent whi ch

npri ses und of t eforrrulal in the form of
SBRExpreseich SHREVE amountt meviaine BrioiTy ol medisament or
bABMACULREI SURR nﬁg%mhuﬁﬁtdﬁ%sﬁé Abloefical 8P mdifical response
active 1 ngred ent ared w e free rmo

whidhvie songhtds emmecbat dJoryexarhple b researcher ot hleysacibnyvie a
i er. The pharmaceutically

d d
g%%@ﬁ?'é{gﬁgté“@ﬁ?‘ 8? @@ he active ingredient can al so

R 8ydiflen A expeédsien HABFASELAREIY effeétm éﬂnb%ht tme@néwah Bimount
a desired pharnacoki netic )r oper t which it did

wéichn sompesed math a adrrespendieg shbjest whpd'_gast natgeceived this
bmouH?rh%es {Aa. f{){:&mp‘?acroﬁggg 'F?én cs of this active

rngredi ent W therapeutic efficacy in

himobedﬁtreatmenﬁrmaﬁug Jsreatntitve of efifination ¢ier aisehsd, $yhdrome,
the .invention m% be chiral owing to 15their nol ecul ar

gendjtien complai sgwm.pﬁ@wt@@afrs% effgeissualso the reduction
t f |

A ORISR BRI, 85508 e or oo e

mqmctran @uthecplogaess of a wlae!aseheomcanenmr eisoonder.

The erbress Gy narapeuficdiht iR VB hednt At cheomigassasdne
§ﬁ1@0htsc’wﬁfcﬁ arbefidRao6 1GaR8RasiEn&imshINRLIgiBA! FaMEtbN.

the internedi ates can be 20separated into enant| oneric
conmpounds by chem cal or physical neasures known to

THE iREnR0R et e B ialedt o e FelBBafits B i Bimuls T
deaFRganithe Mfentidhefdraxamthlé naRurEe oftwd ditééomers, for
reaction with an optical I{ active resol ving agent.

exainpleds tae ratip ﬂa1bl192 redol i AP, I58@ehfl@0ord  Hfil.cal | y

rt
Bt BT a Ryl ab X RS oT sl aflert o B dnos.
mandel i c aC|d malic acid, lactic acid, suitably
N- pr ot ect ed anino aci ds (for exanpl e N-benzoyl proline
or N-benzenesul fonyl proline), or the various optically
active canphorsul fonic acids. Al so advantageous is
chr omat ogr aphi ¢ enanti oner resolution with the aid
300f an optically active resolving agent (for exanple
di ni trobenzoyl phenyl gl yci ne, cellul ose triacetate or
ot her derivatives of carbohydrates or chirally
derivati sed
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WO 2009/ 135580PCT/ EP2009/ 002606 36 net hacryl ate
pol ynmers inmmobilised on silica gel). Suitable eluents

wo 00091185580 pur pose are aqueous or al coholic sol REEP2009/002606

m xtures, such as, for exanple, hexane/isopropanol/
acetonitrile, for exanple in the ratio 82:15:3. For

chiral resolution of the racemates foll owi ng aci ds and

am nes can be used: 5As exanples, the follow ng chira

ger a r@@ﬁa@éfvmg@@ccw( morethan enes ibeiy eeaniags aretidgpendent of

O-benzoyltartarlc aci d,
% }abo erO Ol-p-toluyl-L- tartaric acid, (+)-D

Abole %ndrbetl@dvuu‘ie dadiams éhd patarndters R’ R’z) RAEhAVe thel ileanings

égf (-)-malic acid, &é canphorlc aci d, s ) canphoric
Ireﬁtetﬂzfqr the, fQ'f[UB'ﬁn'aldﬁ p&@xppessly imdicated otherwise.

hydr ogenophosphoni ¢, (+)-canphanic acid, (-)-canphanic

acid, (S)-(+)-2- 10phenyl propionic acid,

AR)er(otes quyhemmhbramhedl(tm@an) dr bEar{chedmanddiasct, &;i3j) 4, 5, 6, 7,
[ L-tartarjc

§ é@ 19“8@%' c ?qirila r@@ly fq?erglaé\e T rdermprgsethyl, propyl, iso-

PR%‘J@W&%?‘Q[‘ ) 2 g@@ glf‘{)éggﬁu%ﬁ 'lze?r‘l‘ﬁc;}jerbqso BEHE)H.NE; 2- or

meﬂewrlmﬂyh hd - (1425(5'F2 Q(dmnelhﬂplibpﬂ 4-ethylpropyl, hexyl, 1-, 2-, 3-

RS ?ge”ﬁjzﬂ ot o0, 2 8- t3.3-dimethylbutyl, 1- or
%@)lﬁﬁﬁwyg"biémwmmétﬁylé\bﬁw h%tﬁﬂ@‘i’r’iétﬂﬂpmpyl 1,1,2- or 1,2,2-tri-

4-di nme ['am no-

mezhsdpmwh;fqdlzelbmeéer@bly (@)emmiw UIfUL@mmethyl

AXFER PRB I AR R ARl e BoThiiol & 41 B Ror 6'€ atoms,

preTeRibdmeting/ othy yspy| RepeY mmwcss@betyl eséc&‘bu@l tert-butyl,
thereof for the preparation o di canent

pentyh dexule érJ{quameéf@ﬁp@%ntﬁﬂwethwh opdst.il diifluerosihyl.
e AL ol e SRR o S g 110
atmlnn@l in Which d- Tahlobitomssmayblel r@plad:eelmy Ot it ami/oadm uvant

nd, {f desir i n_conbi Qne or, nor
Eyrlog 'afﬁsfwﬁy AgPigs&YE pr h@yq ¥ C¥Hopentyl, cyclohexyl or
Evhibhssiopre rel ates to nedi canments conprising at | east
one conpound according to the invention and/or
pharmaceutically usabl e derivatives, solvates and

B BB AT, RO R EF 0069, L, o,

8di,AY 8T, NH, BHHRuny@ceut i cal formul ations can be
mnistered in the formof dosage units which

Bgﬁmfﬁé@'hdﬁﬂ@@ét@?&ﬁ%étapé\%\dma ohwhiolds jungHbsfitetad or

el doga 9AD0 3
B s 1 1ol o pnagii ARy e el QR OB ERI0a° Goom,
QON Iy, &%(BMMOQI?IAQaﬁGQ)rm%Aoartl cgl arly prﬁf erably 5

to 100 ngy, of a conpound according to the

g%@@%ﬁ?§ﬁ“’dependlng on the di sease condition treated,

)
B e F LR tetiotde T.IbiRe e Br 3¥pheAfBAE or i BRénfiBe group
Wwhicinib ainsobstitoted demadot, rdis ey, Geirasutisﬁete‘dabyerHaﬂdQAg@H, ,

RO LG ETTBERRE SO R R B 1

b%f@ww BOBENGHR 1t h%%nW@n@theﬁWé URSuBstAaiclYordA8Ro O i-, tri-,

part-dose, as iIndicated above, or a correspondi ng
fertr@@ub@twtutafbbseéf Hafl, @A, BXH,i, GO OAGIGRIDEREN, BONHe,GRNA, CONA,
phar maceutical formulations of this type can be
10prepared using a process which is generally known in
t he pharmaceutical art. Pharmaceutical fornulations
can be adapted for adm nistration via any desired
sui tabl e nethod, for exanple by oral (including bucca
or sublingual), rectal, nasal, topical (including
buccal, sublingual or transdermal), vaginal or
parenteral 15(|nclud|ng subcutaneous |ntranuscular

o o o ~ o oy e
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20Phar maceuti cal fornul ati ons adapted for oral
adm ni stration can be admnis- tered as separate

wanimwa3sssuch as, for exanple, capsul es or tabl BCHEP2009/002606

powders or granul es; sol uti2ens or suspensions in
aqueous or non-aqueous |iquids; edible foans or foam
foods; or oil-in-water |iquid enulsions or

water-in-oil ,liquid enulsions. 25 Thus, for exa

|aﬁdfq4i olde Borels@r dgnateset-sivl ahieh prﬁfqrﬁ elyfr@eaﬁr%pngubstrtuted
ln%st %ﬁg{fgﬁg{ﬁay" ve-ingredi ent conmponent can

be c nblne nont oxi ¢ and

Bﬁepremrabllyldmidtgs pmfe@b@bﬂenotes ipheeyk ingipatiyl, @otfofaﬁhrch is
for exanpl e, ethanol cerol, water and the |ik
HOSHE B TgPapan i, ) Lo PEPTRPULSUL 08 BxfbIAg: O\ OH.
t fh Qe

G OOk, SOOI CRCCBNE, TN, LA aptdrsOa 1
UHdBBDKﬁQﬂEh as, for exanple, an edible carbohydrate
g? 2009/ 135580PCT/ EP 009/002606 38 such as,

Sepptes. Lorexample. RRMY!t &1 M-OrR-IRIYwP;. rﬁreéeﬁ'arlpbenyl o-, m-

d dy . [ege -

i E%Pé%“ﬁ“e P o if SRKiRAOTE BRERR. B TG pAcRRMYIBReny, o-
desurp-bedroxgphenyna-, !m-r on p-ngroprmapgd ogeinaor pearaimeiphenyl, o-, m-

th 't.GI'.d d lub h. as, .f
grﬁﬁr&“@e P e, G, s o PN et S pigpgareRyaberh o m-
Paerc@&am@h@nymostrﬂababan@rhorapﬂ)wmy%ﬁr\@ &t d@tﬂox’yﬁhenyl o-,

d form can be added to er m xture
fThedrfa- elhovrgcar;b@natnh@nyl A-.dnsphpd rbdfﬂrn@thréarnum)phe@yl 0-, m- or

e R o L I R W A M

bApH(DYN- drélﬂ!rymrﬂrhdenyi Yo-0in- oh @-fiRstb gREEYIL 0afnb-edr p-Beomo-
capsul e has been taken. In additiaon, if desired or
HB@'E%'SQT - QP HHP©PhERYe Ps, Mt gbpr(aaﬁrhglsalfmramldo)phenyl 0-, m-
0@ d
@éﬁg%?@?’@ kllé erQt é'rsé C?/% {)h%ﬁw %r nderr p-ureidophenyl,
onohudrep-sfd)ramyjphergﬁ] o, inmegr pratetyidhesy ar-sm- @mtpharamosﬁ.rtfonyl-
Iucose 150r  bet.a-1 act ose, sweeteners nad

i e,
PRSRYI e, 78 O rCarOMYRRENYY At Bt PToP1cRBBRYMELKIRNEY!, porm- or
SWF&@m%@QVﬁheﬁﬂ sRRerbbapipaiumal 9,821, 34 o 551

car boxynet hyl cel I ul 'ose, pol yet hyl ene’ gl ycol,” Wwaxe$,
Huerophenyl, R&@-, 2He, 2.8br2,6arR.4- azrs%;& drnhlblms‘earryb%@e 2,4-,2,5-,

pdad B P BT AR BY 21 o 2o S SLANE 2.5 of gdscimethoxy-
§ﬁémylﬂB¢M@mL@rﬂomMen?p 3taninol&ehlokbe 2dam|rrbtsgmnbs 2-amino-

I ncl ude, w thout being restricted thereto, starch

freahigrooed-AinR-S-chigmr or Beaminer8-shloranberd. JuvrerdN Nhrimethyl-
biffo- FEnkRh S K- ﬁrb‘?et 'éFPri'r‘rcgrS 3fo‘?émﬁ%6?>'ﬁ%'n9r 2.3,4-, 2,3,5-,
preparing a powder m X

ﬂj@(@-paea& og3141@-tn’r‘nh(rbrmphen9!dEl@@-tﬂmletl’mxyphehylaﬂmWroxy 3,5-

t t th t t t
BBl ki b vl
BRI MM bRSIG Bndny AR FIGRB ANSonHdErAL 3 bromo-6-

melﬂhowpbremsdea chiowho-asethbryplersid-ehloro-4- acetamrdophenyl

b XynEt9¥|Cehéﬁhggzgnﬂpégbﬁﬁ?ﬁtﬁé?gtgﬁ%%ﬁP “such

aéetahﬁao&a@rwbez marn@éthym cAldrépseyat i on accel erator,
such as, for exanple, a quaternary 'salt, and/or an

absorbent such as, for 30 exanple, bentonrte kaol i n
or dicalciunrphosphate. The powder m xture can be
granul ated by wetting it with a binder, such as, for
exanpl e, syrup, starch paste, acadi a mnmucil age or
solutions of cellulose or polynmer materials and
pressing it WO 2009/ 135580PCT/ EP2009/ 002606 39
through a sieve. As an alternative to granulation, the
powder nixture can be run through a tableting nachine,
grvrng Iunps of ~non- unrfornrshape mhrch are broken up

T |
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Oral liquids, such as, for exanple, solution, syrups
and elixirs, can be prepared in the form of dosage

waRiwa3sso t hat a given quantity conprises a  PCT/EP2009/002606

prespeci fied 15anpount of tRke& conpounds. Syrups can be
prepared by dissolving the conpound in an aqueous
solution wth a suitable flavour, while elixirs are
grepared usi ng a non-toxic al coholic vehicle.

[%%P@@QV%ﬁéf riseibstitutionst et dgnates per examptd, 2-ts 3-furyl, 2- or

SSERSYPS: 2 8 BBNEGE .27, STl 751 8% oyroty. 2.

14sosﬁe)akezblyalas olpobis5-asuka20| Rd’ |y &t bybaniazelr 13-t 8! or 5-isothiaz-
ethers, 20 preservatijves, flavour additives, such as,

ol Zoxdme 4 pyﬂéwpar f-nB- 1 B-RyFimidinyk Aurthermaremeeterably 1,2,3-
ﬁ%‘%ﬁh?g'@lﬂ ?to EZZ égﬁé%@'eﬁ! air o?‘@e tsgggF g-t@{ﬂgz&pﬁ 2,3-0xa-
tiazoldl-adi -Gagl, ﬂm4<mxakiuazbtr8nostsr ~git n®4qaiad|azfol-de@r B, 1,2,4-

g; ca ted i.n n1crocapsu|es The formul ation
@%ﬁ%@ Srsép Pedrthiadigged-onedoyl Bzer Hmyridaziays eyrazinyl,
t | &
g? 2:,2%(,33 d%gég??? ?olgﬁ l‘!lg{%é Qsls?nf'n%lg{f)ﬁanﬁ ok?% ﬁ&?ztnhr@azolyl
n@-t Bredt, |5<—e6| Ghé-nndangwlnﬂs aamogg,: mg?nblbehn?pwafmyl @ln 4-, 5-,
vales, a i 0- 30l ogi unctj ona
o0t {2enea il dort-oin GIg- BenAERRAATlePbd et oo

frﬁﬁial,quzl '4P0§-06909¢Lbé’r%é(otﬁi\é§6@m 5UE) RF-bd -oxa-
exa uni | 'ar vesicles, |arge uni ane "ar

diazolyl, &s, %-ndr n@rl 6|-I'érrm1 8-quinobd,i | 8s.4-| 5pEsofresr 8-dsoquinolyl, 3-,

a?%s%ﬁ& 009/ 35F§OP§” E%gg?g(/?ggzﬁoa 4?@ ,rg or 6-quinoxalin-
ﬂh@l I8 @, 7&5@214 BEhAS 10 mmwhﬂtm@ylpeéf@kamfa 3-bBRzo-

ounds accordln to the invention and the sa

@lemlaff ¥k 1aﬁx§>eaﬁ9§10esanfﬁ ggrcadibpnrothiadiazelt4- TP oF ek 3-
(ggg S0 be delivered using nonocl ona

ant| I'es a Tndividual carriers to which the

conpound nolecules are coupl ed. The conpounds can al so

fggﬁgggégﬂébgﬁ rble olyners g@btar 3H%%n§§ghﬁggent
H@{ Y fsPass Ql'ehgfén%r Qi(érﬁﬁlecg ﬂﬂ‘lgﬁ ------ or -5-furyl, 2,5-

pol yhydroxypr opyl met hacryl ami yhydroxy
dibydioy2-aspar4-oon sty retraloydrod- y)et-ByUmhé dxdiabelan-4-yl,

BoRbstthe e Pinbher Ao DB o ot 18 4 Ereliely 2 5-dinyaro-

i, ople gz adabd e 5Py rvdTRr, g - Vi i 18- %%lﬂh&la@t@hfyefo -1-, -2- or -4-
achleV|n§ control | ed rel ease of a nmedi canent, for

ieidazy, got- 9|hs(dfqd a—ar o3~ pét 9t Speyragalyt detrahydroehe3- or -4-
BtV A U Fras o S HOMC T 7 SR eF, 2255, 4.

-<5F@$S$-Iplyhdyl cor mnahopatdpendnmcic GoppUyrmBfsholifl, tetrahydro-2-,
dr ogel s. Phar maceutical fornul ati ons adapted for

ShsHeyFRY L abiftihiexanyht 1.drdiQwan-Be -4ueh 1i-¥h Bpxahygdio-1-, -3- or
f t
R RS 28, AL PR Bty § 2707 Stplfeinyt,
t Be3 éﬁehraieydmg‘r edz e~ eﬁan be-6del7-vver-8dyuinalyh 1 [253,4-tetrahydro-

Pdieds ahbri o st drcBrshagBalt i 378y, 65750( 8oadydinydro-2H-
t'?éﬁ’zfo”ﬁ%%dzw ﬁnﬁﬁBPBfwl*érﬁkaﬁtaemeweﬁ@d%gﬁithﬁm,83,4-

adm nistration can be for- 25mul ated as

etwtanedioxypbesyb 2s3-ethyléradioxypbedet, 8,4-stiyienextioxyphenyl, 3,4-

O oatSiined@odyBends Rl erdberafiat ek 64 .-

exanpl e nmouth and skin, the formul ations are
preferably applied as topical oi ntment or cream In
the 30case of fornmulation to give an ointnent, the
active ingredient can be enployed either with a
paraffinic or a water-m scible cream base.
Alternatively, the active
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WO 2009/ 135580PCT/ EP2009/ 002606 41 i ngredi ent can be
formulated to give a creamw th an oil-in-water cream

wWhawe/18558@ wat er-i n-oi | base. Pharmaceuti cal PCT/EP2009/002606

formul ati ons adapted for t@pical application to the

eye include 5eye drops, in which the active ingredient

is dissolved or suspended in a suitable carrier, in
particul ar an aqueous solvent. Pharnaceutica
dxormetatermetiodpperyl or@isd Bpli-dihydapPH:t atbenzodioxepm-6- or -7-yl,

nmout h enconpass | gzenges, pastilles and ut hwashes
gthemROre BEArablY 21 bRy AERtieeTaRY: Uck BNV zPXOfuranyl
adm ni stration can be adm nistered in the form of
suppositories or enemas. Pharmaceutical fornul ations
Hdtptefdrably deactels aachoinot st biatyclimaromatic baterdeycle having 1 to 4
S@rri er substance is a solid conprise a coarse

%o RPIREYi #9MS particle size, for exanple, in the

i} . adiod i I

e Bt et EY BEROE YRIT PRI R Sech@zbE imidazoly.
pyraablyl,icxazolyh mynelylabvdzaiyls isatraazdlylo thiangotiteablyétetrazolyl,
cant ai,ni ng_t he wder, he close to the nose. Suitable
P@P%%ﬁtﬂng@arZBB/?%m%Zg’W-ati on as nasal spray or nose
drops with a liquid as carrier 20substance enconpass

active-ingredient solutions in water or oil.
Rpeendinghytthe anverdiomretatesns padiigitlad to dre eempaurds at thenformula

' R 8 O el R 1 4 i e mearinas

RS8R bBove dbSipensrefairad §louperaiohipourelsihay Beexpressed by
insufflators. 25 Pharnmaceutical fornul ations adapted )
ther follayingafubstafmiiag faata b whigh senfaem taithe dqrepuda ! 48d in which
R0l nof dPRgred R EREer S8l A Eimen A indbated for the
fotequie f Hubin pduicent er al  admi ni stration include aqueous

and non-aqueous sterile injection solutions conprising
anti oxi dants, buffers, bacteriostatics and sol utes, by
FE@ns [ whi gbndias H o MARCGWAI €O CONH,, CONHA, CONA,,
2009/ 135580PCT/ EP2009/'002606 42’ rendered isotonic wth

t he bl ood of CNa&Q#ciSP M. oophenyr eat ed; and aqueous

and non-aqueous sterile suspensions, which may

conpri se suspension nedia and thickeners. The

fromul gE i onsderdted phadii, Maphiiyetedoh & vigkR iglgasutsstituted or
mul ti dose contai ners, tor exanple seal ed anpoul es and

vials, and sfened din tin delra- Qrrperdasybstdwed byshdjal, OA, OH,
state, so th I Otd]_e, fedy | bltﬂ*lt j .
carrier i qwég),@'%]’oér’3 exah%@%?&)ﬂébr | n/ﬁ%g{\élj)gﬁsogA,

pur poses, inmediately before use is necessary.

Injection solutions and. suspensi pns prepared |
gcCor dggce V\P?'Ppt@ﬁeb\frgtyﬂ d’éh'ggﬁalﬁgc?ﬁ‘gﬁﬁgaéﬁ ?,@d;henylene or1,3
sterile powd | i

P Igé‘rmg{u’é‘ﬁi" 1%p§?®léﬁ@%}§6% é/équ%ﬁ fs @&ibstituted or

wi t hout sayi I n addition above
par ti cul ar | ymomot, dindd-, detnasubistibuted bytAdialoORyICH | CRXOA,

Tetpect to HOGEN G D ENATC B prel S0 s,
for exanple, formulations which are suitable for oral

adm ni stration may conprise flavours. 15 )
in i\d B denotes phenyl, naphthyl, each of which is unsubstituted or

mono-, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH,
NH2, NHA, NA,, COOA, COOH, CONH;, CONA, CONA;, SOA,
CN, C(=NH)NH; and/or C(=NH)NHOH;
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A therapeutically effective anount of a conpound of
the present invention depends on a nunber of factors,

wo pabugsssg, for exanple, the age and wei ght of ¢ h&P2009/002606

human or animal, the preci 22 di sease condition which
requires treatnent, and its severity, the nature of
the formul ation and the nethod of adm nistration,
20and is ultimately determ ned by the treating doctor
or vet. However, an effective am)unt of a conpound

AIBDT AP, 4btab A oh B b B S belgroideleifing 1to 4
(mamal ) perNd@ya,@dyg,- Bagtbhful arly typl cally in the

range from1 to 10 ng/ kg of body wei ght per day. Thus,
t he actual anount per day for an adult manmmal wei ghi ng

Ao Btn: rales WERYT Bl Rl 1ol Boad oG ubigadoim.

day or usualpyrapslyd osems roMrthr slsbmibmsmérwl
exanpl e, two, three, four, five or six) per

that the t ottiipzell. ltotraeniy, irgiodyhebmldmlxéfomadawl
amount of a salt or solvate or of a physiologically
functional derivative thereof can be determ ned as the
ihrgctiAn of dé}ﬁ;teéfuabténmedrmtmbndﬁe&atldyemdn‘gdumC atoms, in
according to the |nvent|on per se. It can be ass

that sim | arwishels’ 47 atayns may ke replase by (¥ ﬁeﬁtamlor Br;
ot her conditions nentioned above. WO

2009/ 135580PCT/ EP2009/ 002606 43 EXAMPLES The fol | owi ng
istanmpl RS i | Idencrtasdﬂ , A HalnCaOA 00 OB hGMNHA) @@MEIA, CONA,,
limting it. ar, mat eri al s used are known
products or %No Si?féspé VPR Wor ding to Sknown
procedg? es. JdrotBsphBRYEaaphEE e%éﬁrcﬁ‘WﬁQh %‘uﬁsd@tlﬂﬁbd or
basi s, unless otherw se nentioned. The conpounds were
char act er i sgnopepeti, 44, jetia-pripentasubstivitad byl al €A, OH, ,
t echni ques. The NVR spectra were acquired using

a Bruker Ava%QQADPX 300 MHz NMR 10spectroneter. The

dres pRarmi&dautidallp ushblecdddrivatives; sodiatbe dsdits @Y SterédBdmers
Series 1100 nass detector. The nelting points (mp.)
thereofninslidingimidugessiheseef in@llgatios.i ¢ bl ock.

Internediate 1:

153- (4- br onophenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di

Aogcfbrdmty' eblnm[rﬂ/e%rtnbhpgleiteﬁ R GartmuarStethelconipoands of the formula
SO t| on

138 yHicts B et BPG,8 the oid) ricaler 088 of e BSgfered meanings
g&%gtecﬁﬁb@vé;’gﬂﬁle'd?e@r%}ﬁﬁf)é PBompbupias nﬁ&kﬂ?g expressed by

ropw se a tion of phenylacetyl "chlori 5. 84 nL)
the fdilmwagrselb(fmmume) la taf lhewhich aiomote theaformutard and in which
ur the re ction . m xture was heated to
thgTRdioq s S aaldndiBl In 7GRS Hetpl hel g drelap dudicted for the
fBfraaRUr eutindwhite yel | owi sh remai ning solid taken up
into a mninmum of ethyl acetate. Petrol eum ether was
added and an off-white solid (14.3g) was recovered.

1. A, 1O BB o e e g

rasthodld)welDkifdwii tto tRdde sKillepinthe B, andlabing] b0t Adt limited to those
revi ous ?onpound (14.3g),..in tetrahydrofurane (630
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was dried over sodium sul phate and the sol vent renoved
under reduced pressure. The renaining yellow oil was

WO 20003380 i nt o a m ni mrum of ethyl WO PCT/EP2009/002606

2009/ 135580PCT/ EP2009/ 002666 44 acetate. Petrol eum

et her was added and the off-white solid (11g) forned

was recovered. 1H NMR (DVBSO d6, 300 WHz) 5 [ppm
7.55-7.40 (dd, 4H), 7.35-7.25 (m 5H), 7.06 (s, 1H). 5
tnbe pvacticedeorpany scale, including milligram, gram, multigram, kilogram,

3- b h 1) -4-hyd - 5- i di n-3-y1)-6, 7-di hyd
P'Bﬁtﬂﬂﬁorg?%[qg)r%%%‘ﬁw?%ﬁSé%aﬁﬁé%%relp I1n Toya) sol uti Iony
of eftfwill bé-APreeiafed ﬁé@&ﬁ@@@ﬁ@ﬁﬁhhé'@fﬂﬁ@ﬁf&eﬁ lnventlon may

10car boxyl ate (10g, g ej%/rl dyl acetic acid
nwﬁaathn@purmorelezsysmetrmadlmsu sijtutast carkes qt20®, and)may be

a1 B0 7 Ol L Y 2R RRR ot T 3P bl Biastarperperic,
fatendit gaimh s apt afiggemfetrizkieomenc fornes 6f 8%trusift Ar€ iMBAded,
washed wi th sodi um bi carbonate sol uti on. The organl C

golegsitom spasifia stergoshemisipuriuspRericioun n gpeeiicaly indieated. It
G\UQIY EHIO\HH qr"? Ehéghqg)%?éjﬁpég%ﬁ 'sﬁ@h oE'ﬂggﬁ{) %’cgtﬁ/%sf%lrﬂng. For example,

St &l ned was wa are’p

aﬂkterémfrstafmlﬁmhws Astd sepaaterf by wtiridarg ®é¢rd1|c6&38|@)3ludmg
recovered. 1H NWR gDI\/ISOdG 300 WHz) 8 [ppm . 11.
pggnotll |tecgtoage§gluthrp|p rgcemmic formy.pjormal gieve Hse @p@se and chiral

h 1“ne§tg p? e alt %7 4 Wa 93 like, or by
irﬁ?ar @Wgé@eumﬁmiéﬁwgm"%ﬁg mgt::élfmbég gﬁhbe'}:é\?chlral

tetb fur %50 nm.) was added dropw se potassium
FQQ & (90 nL, 0.5M solution in

tol Uﬁ‘ﬂﬁlz reétf:tkﬁfs deskAbEd hbfé%éf%@% iy BB %éd&s%a?’ﬁ% protect reactive

concentrated to dryness and taken up into et
funstional growRs, &or eXaxmple dydmixg, 2minou imipkatiio caasarboxy groups,

VPR feSe ol SRPRRLIAEE 8o Bel LB ModBl precipaton in

ﬁ@&b@bﬁmsﬁ@on@@ﬁtl&\dl Mdtéctlri@'grﬂ hdvEse dSed #OSddEANCR with
3 (s , 8.03 , 7.41 %m 5H), 7.09 .
§Wpdg;q) pragtlcgg f(ersexappgles §ggﬁj MYpGEegne and P. G. M. Wuts in Protective

S SIER P Rfh or ) XHE IS0, 6 e

E’ﬁcﬁ@ét&@%&ﬁ@@ﬂh Ergane/ iy, ﬂen@hd-’breﬂss W7Dl uti on of
i nte madlate ste n

bor SPESISPRIGE g e CEtsd AR s RIASETCR R BgPSan B is no
Baticam) Bti&haH ﬁ\%trfdt@t‘éedTXIHé)BQe?@fB B@hfé&ﬁ&h@%a@f@? fand any

argon In a mxture of toluene et hanol
hage ¢ON\@U1GOHQ|BQJSﬁ_O) inwasctioastod &l@%@eﬁgmeqaallssb@usmﬂm bere,

PERIRLB% 13 bbrFelie ittt of o s eh Bidia el Saggnptes o

@@i@b@bé\séﬁn@lu@édé&ﬁbhﬁwﬁ@(l@@|pdﬁ$§§hrﬁ%dﬁé%‘ phtassium

over sodi um sul phate. The sol vent was renoved under

tesiniidylates sesium derinamyiaie bieliapdansine, @otassiinn bexarmeylgdisilazide

J
W0 REBEDAR, By 4 58 Lo REREARIBLEG B! M
édm@duurﬁd‘ss sudiias rﬁetﬁ?ﬂlﬁn@a ahmbul Iﬁhtunﬁi 4 4Ikali fhidhal atkoRRes,
(g, 2H), 3.96 2H) , 0.96 (t, 3H).
such as sodium me oxnde and sodaum ethoxnd
Usually, reactions are carried out in a suitable solvent. A variety of solvents
may be used, provided that it has no adverse effect on the reaction or on the

reagents involved. Examples of suitable solvents include: hydrocarbons, which
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Step 2: A solution of previous conmpound (1.54g, 3.27
mmol ), Nchl orosucci nimde (0.48g) in chloroform (20

workgoomasssheat ed overni ght at 50C. 15The sol venPCTEB2009/002606

evaporated and the crude ta&ken up into ethyl acetate.
This solution was washed with water then dried over
sodi um sul phate. The sol vent was renobved under reduced
pressure and the remaining oil was crystallisided with
mambetarpmatm alsxb\@tlcpylcy@oalmhaﬁlcWdrqoammshyudaaehaxane

for ggd%%bzl §°J' %%,P#‘ﬁ)??ﬂ'%llatrﬁr gs, ﬁq_%q\ 45 SR thylformamide;

Zlcéﬁolg sﬂaé% & elifdol adHethanoldid etRefd s(ith ad 'd)ethy’ﬂ effer, dioxane
3H), 0.79 (t, 3H). Step 3: To a sol ution of

pfﬁd teteahydiafiesaanet hyl di si | azane (18.6 ni, 0.5 Min

S heB 2 A L BRI PSP BT B bt Penerat
edind it dtmvesienett §aﬁ°¢6@t the TeAQNE GetemMRISEIRS o PIrGHVICEto
and a solution of hydrochloric acid (4N) was added to

19 Glere @@far%blym AbgutregMempesatus 1s100°CigThe Hane required

SRS 69 ARMRDE NI b oy By e

(detion tebhpeiytiré AMB@hd matBe 0f Wdziea@ehizp FHoweveh pfol8ed that the

13% %%ﬁgg ,p@%gggg CQBdI'[IOI\'\/\é) outlined above, a period of from
§hBM%ft8>@(yﬁbdrg,s gaé@éﬁé(d/bl pheny1- 4- 0- 5- pheny1- 6, 7- di hyd

ro-thieno[ 2,3- 13jpyridin-6-one A solution of
| nt eTInedompeund (fusipreparathmiby beZebyvhred yiphethe rebotiammixture by

FabiEakPE P R5T BYOL R 191 oy Pk geteab oty Geunng

&if Mé%cﬁvéﬁt f@nﬁ'ﬂ‘fé“ﬂé'aﬁﬁérﬁfﬁ‘f&td% érlfMekessdry! é#ﬁé?@jlétﬂhn@téﬁ the

et hanol (6 nl) water (3 m) was heat ed overnlgi ht" at

sgentfigm e nﬂapmn mdure, pogrieg thevksiduejaty wates &liowesol by

AR 4 R NGB 5B g REIRH h Sppges o
ek ash edidiionafy, @he prodlicd eah,af détiredioby Furttier(pidfied by various
acetonitrile and petrol eum et her: 10MB: 4121 (Mr1) ;

wel-kvrvp traboiqHes, Sueh seggCrEstplizatony repregipifatiqmer thgjvarious
éhréé‘:%‘?ﬁf’wefﬁﬁqugéaﬁtﬁéf@ﬂ% chidmatbgfébHyor pHBarative thin

Bydr ¢hyrdmaxggrdplty’ - hydr oxybi phenyl-4-y1)-5- (pyri di ne- 3-
-6,7-qj hydr - thi no[2 3-13] pyridi n-6-one A
1g, 2.50 mmol),

?hé‘%gfooé%yrﬁB&st Q@éd’rﬂirrg B0thE iftrR®ndan 5€%kEAin their final non-

carbonate (2.45 g) and “pal | adi um
sajt foar. S3n thepdtbay hpndsibiei preyeritiovemipn eisdeamc@nglassea the use

i xt f_ di t.hIf i de. (25 L

S ye BoBiardinge it fas R P! (ral e ekeiivANE el sats
WhIChG b aeﬁvec&%%m Vﬁm@bﬁgalnwlaﬁ\@mdrgbh@eﬁﬁ’d@dﬁd bases by
pad of celiteO and concentred under reduced pressure.

W@@@@HE&&KH%NFM‘SW@@T&QD“W%U@@@W aecepiablecaltforos mfthe

LRSI REMSIBIRENSE BY PR Bt B8 HhaRred ¥ onygptonal

l(n@N‘Bﬁsdﬁ thBQﬁrthbl)ncﬁof[thBrﬂ)rrﬁuléG dmlnéﬁ)carﬁgﬂg eg,(rdgiu% one of its

1‘;?6[)_1_@4558“&C@Qb¢(fgm?ﬁ]by4ﬂ?0tll’pg the. qo(r{)np% ’\quq)a suitable base to
JivA9& cBrreSFondihl baStMMiforftsalt. Such bases are, for example, alkali

metal hydroxides, including potassium hydroxide, sodium hydroxide and lithium
hydroxide; alkaline earth metal hydroxides, such as barium hydroxide and
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304- hydr oxy- 3- (3" - hydr oxynet hyl bi pheny1-4-y1)-5-(pyrid
i ne-3-yl)-6, 7-di hydro- thieno[2, 3-b] pyridin-6-one WO

wQ09/11385H80PCT/ EP2009/ 002606 47 A sol uti on of PCT/EP2009/002606

intermediate 2 (1g, 2.50 m3®l), 3-hydroxynethyl phenyl
boronic acid (0.76 g), cesiumcarbonate (2.45 g) and

pal | adi um tetraki s(tri phenyl phosphi ne) (260 ng) under
argon in a mxture of dinmethylformanm de (25 L) / .
¢ativenbydroxalerialkati reeted gdioxides, fanexameleaotassismmgthoxide and

i EAbG" B TARbyS brbatye ppPEanth et AL BT RIn e

dietharRarpinesand N-meagligintdrminke The dllnhigmhdaMsiof the compounds
solution (5M were added. The Prem plted sol i de (527

oifheiarmelal l1ase disewire inalied. bythresase, ofaariain seeppuads of the

BN CBELEL Sl %‘)b%pp%%%ﬁq 9 BESERompgunds with

phérmatelficélly aéddptable organicsandlibrgahi®acids, fottdxample hydrogen

@'%L gsagh 832vArogRN FRIRYARMYArPEGR PEyMIds: gripydsogar igdide, other
Buferpf S PRy B SR Pl ke P SR gt o

mmphatéandiﬁheﬂhexarmlelkyl i mohoarytsuifohateds sgph as
| um ona

S BenamE s dabisncsuicnite A b8 Tasnisyihals, ang qier oragnic
%‘&l?ﬂé 4he é&frretsﬁbHS% 4o tﬁbbedf ﬁk!?\aé@bcétja?e Whaluéro‘é@ét%&e tartrate,

heat ed overni g C. The SO uti on was
maletaéeesuwrate,acltfate éxenzeater, eehqylatﬁd ascorbete ard thmtike.

ARG rERPBREevGHIVCHGERIAHES gL oo S5 7 Ins,Eppounas

&M‘lé)forrﬁ&l@ﬂ idclude 38 K’dlld?\ﬂn@fad@t@t\él Qd@a@@@@h@ﬁa (Frgindte,
, 25 mmol ), sul phur (6.47 a%g)(beth cyanoacet at e

@@amtmtyenm%mﬂnm@e@wfqn gmat?as@sukf%teebﬁaﬁm bromide,

G e oL P e ARt

Clﬂ'ﬁ’ﬂi myn@pentanm;ﬂahafe dlglma:ohrmtm ehhydmgehphas;gnaté dinitro-

et hyl 25acetate. The aquo ase was extracte

SR T2t OR<BISHae S OB B ATHE ~ SH Etsrals (o mucic
I

Q&.g@e dé’% h%a?é’edluéﬁgé%{%%%{bpgﬁbﬁgifég ﬂ*ﬂ'ﬁ% ggg%é%ﬁﬂﬁbsphate

ressure
bémistmcinpte, hansispifateh bepBhoate thexanaats, hippwrale, hydrochloride,

Byrgbiamids, bESisials L Petiionestiang®. [idh. dnationiate. iso-
&at ré‘[b? la0Rte AdERMICHIREY maft¥ | maltps ) rel.alo(nlatelﬁnahdelate%

L of di oxane) dropw se. After 2 hours, the

Q@wfmba@mtaan@e@fMGmeﬂwlb@g@ﬁi@rmﬁm&mm*@gmhosphate

SRR SRR EI iR Al PSR Bhl AR Prtnate
phersdiigle, phenflatéite B-phanyipsipishate) phoediete asisbsphonate,
di i sopropyl et her. To this solid in tetrahydrofurane (40

pithaie, k4 @qgﬁsa@%tlrﬁﬁﬁ%@&ﬁéﬁﬁ%cﬂ?& | azane (40L, 0.5
Min toluene) and the 5Sreaction mxture is heated at

70C overnight. The solvants were renoved under reduced
Puelseumare, he bhase saltsaoh’nheg:omnﬂ)owmis acicbedinged éne imatntion

S R
ﬁMF)ila)asmm manga(nese(lll) manganeéé‘('llﬁ\'ﬁﬂ%té@@q Q@dm%@gnﬁ"‘%')c salts,

Buighiszis 7ot (ntended to ve%es@mha gas)nct@mg)f(tbe a@lsl)/e mentloned salts,

preference is given to ammonium; the alkali metal salts sodium and potassium,
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The foll owm ng conmpounds can be obtained by a simlar
way: Table I: B2 B R2 M5 1 H phenyl 1, 4-phenyl ene

w@b@amBbss8®6. 1 (M+1l) 2 H 2- net hoxyphenyl 1, 4- phroy/ERI0689/002606

phenyl 426.1 (Mm+l) C 2-nm88hoxyphenyl 1, 4-phenyl ene
phenyl 460.0 (M+1l) 4 H 2-hydroxyphenyl 1, 4-phenyl ene
phenyl

and the alkaline earth metal salts calcium and magnesium. Salts of the
compounds of the formula | which are derived from pharmaceutically acceptable
organic non-toxic bases include salts of primary, secondary and tertiary amines,
substituted amines, also including naturally occurring substituted amines, cyclic
amines, and basic ion exchanger resins, for example arginine, betaine, caffeine,
chloroprocaine, choline, N,N'-dibenzylethylenediamine (benzathine),
dicyclohexylamine, diethanolamine, diethylamine, 2-diethylaminoethanol,
2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine,
N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-
amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris(hydroxy-
methyl)methylamine (tromethamine), but this is not intended to represent a

restriction.

Compounds of the present invention which contain basic nitrogen-containing
groups can be quaternised using agents such as (C4-C4)alkyl halides, for
example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and iodide;
di(C4-C,)alkyl sulfates, for example dimethyl, diethyl and diamy! sulfate; (C1o-
Cig)alkyl halides, for example decyl, dodecyl, lauryl, myristyl and stearyl
chloride, bromide and iodide; and aryl(C4-C,)alkyl halides, for example benzyl
chloride and phenethyl bromide. Both water- and oil-soiuble compounds

according to the invention can be prepared using such salts.

The above-mentioned pharmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate,
hippurate, hydrochloride, hydrobromide, isethionate, mandelate, meglumine,
nitrate, oleate, phosphonate, pivalate, sodium phosphate, stearate, sulfate,
sulfosalicylate, tartrate, thiomalate, tosylate and tromethamine, but this is not

intended to represent a restriction.
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412.1 (Mrl) C 2-hydroxyphenyl 1, 4-phenyl ene phenyl
446.0 (M+ll 6 H 2-fluorophenyl 1, 4-phenyl ene phenyl

wd 2090358+ 1) 7 H 2- net hyl phenyl 1, 4- phenyl ene POERY1009/002606

410.1 (M+1l) 8 H 2-trifluoré#et hyl phenyl 1, 4-phenyl ene
phenyl 464.1 (M+1l) 9 H 3-hydroxyphenyl 1, 4-phenylene
phenyl

The acid-addition salts of basic compounds of the formula | are prepared by
bringing the free base form into contact with a sufficient amount of the desired
acid, causing the formation of the salt in a conventional manner. The free base
can be regenerated by bringing the salt form into contact with a base and
isolating the free base in a conventional manner. The free base forms differ in a
certain respect from the corresponding salt forms thereof with respect to certain
physical properties, such as solubility in polar solvents; for the purposes of the
invention, however, the salts otherwise correspond to the respective free base

forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as alkali
metals and alkaline earth metals or organic amines. Preferred metals are
sodium, potassium, magnesium and calcium. Preferred organic amines are
N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,

ethylenediamine, N-methyl-D-glucamine and pracaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient amount of
the desired base, causing the formation of the salt in a conventional manner.
The free acid can be regenerated by bringing the salt form into contact with an
acid and isolating the free acid in a conventional manner. The free acid forms
differ in a certain respect from the corresponding salt forms thereof with respect
to certain physical properties, such as solubility in polar solvents; for the
purposes of the invention, however, the salts otherwise correspond to the

respective free acid forms thereof.

If a compound according to the invention contains more than one group which is
capable of forming pharmaceutically acceptable salts of this type, the invention
also encompasses multiple salts. Typical multiple salt forms include, for
example, bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium
and trihydrochloride, but this is not intended to represent a restriction.
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H 3-
H 3-
WA 2@9A3GM1) 12 H 4-
H 4-
H 4-

412.1 (M+1) 10
414.0 (MF1) 11

fl uor ophenyl 1, 4-phenyl ene phenyl
nmet hyl phenyl 1, 4- phenyl ene phenyl
hydr oxyphenyl 1, 4- phenyl enRCPRR2Y9/002606
fl uor oplgnyl 1, 4-phenyl ene phenyl

412.0 (M+1l) 13
met hyl phenyl 1, 4- phenyl ene phenyl

414.0 (Mrl) 14

With regard to that stated above, it can be seen that the expression
“pharmaceutically acceptable salt” in the present connection is taken to mean
an active ingredient which comprises a compound of the formula I in the form of
one of its salts, in particular if this salt form imparts improved pharmacokinetic
properties on the active ingredient compared with the free form of the active
ingredient or any other salt form of the active ingredient used earlier. The
pharmaceutically acceptable salt form of the active ingredient can also provide
this active ingredient for the first time with a desired pharmacokinetic property
which it did not have earlier and can even have a positive influence on the
pharmacodynamics of this active ingredient with respect to its therapeutic

efficacy in the body.

Compounds of the formula | according to the invention may be chiral owing to
their molecular structure and may accordingly occur in various enantiomeric

forms. They can therefore exist in racemic or in optically active form.

Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to use the
enantiomers. In these cases, the end product or even the intermediates can be
separated into enantiomeric compounds by chemical or physical measures
known to the person skilled in the art or even employed as such in the

synthesis.

In the case of racemic amines, diastereoisomers are formed from the mixture by
reaction with an optically active resolving agent. Examples of suitable resolving
agents are optically active acids, such as the R and S forms of tartaric acid,
diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid,
suitably N-protected amino acids (for example N-benzoylproline or
N-benzenesulfonylproline), or the various optically active camphorsulfonic

acids. Also advantageous is chromatographic enantiomer resolution with the aid
of an optically active resolving agent (for example dinitrobenzoylphenyliglycine,
cellulose triacetate or other derivatives of carbohydrates or chirally derivatised
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410.1 (M+rl) 15 H 3-trifluoronethyl phenyl 1,4-phenyl ene
phenyl 464.0 (Mtl) 16 H 4-trifl uoronet hyl phenyl

waQ 2epopbesy | ene phenyl 464.0 (Mrl) 17 H 3- cyanopP@i&ED2009/002606

1, 4- phenyl ene phenyl 421.03¢M1) 18 H 3-
trifluoronmethoxyphenyl 1,4-phenyl ene phenyl 480.1
(M+1) 19 H 4-cyanophenyl 1, 4-phenyl ene

methacrylate polymers immobilised on silica gel). Suitable eluents for this
purpose are aqueous or alcoholic solvent mixtures, such as, for example,

hexane/isopropanol/ acetonitrile, for example in the ratio 82:15:3.

For chiral resolution of the racemates following acids and amines can be used:
As examples, the following chiral acids can be used : (+)-D-di-O-benzoyltartaric
acid, (-)-L-di-O-benzoyltartaric acid, (-)-L-di-O,0'-p-toluyl-L- tartaric acid, (+)-D-
di-O,0’-p-toluyl-L-tartaric acid, (R)-(+)-malic acid, (S)-(-)-malic acid, (+)-
camphoric acid, (-)-camphoric acid, R-(-)1,1'-binaphtalen-2,2'-diyl
hydrogenophosphonic, (+)-camphanic acid, (-)-camphanic acid, (S)-(+)-2-
phenylpropionic acid, (R)-(+)-2-phenylpropionic acid, D-(-)-mandelic acid, L-(+)-
mandelic acid, D-tartaric acid, L-tartaric acid, or any mixture of them.

As examples, the following chiral amines can be used: quinine, brucine, (S)-1-
(benzyloxymethyl)propylamine (lll), (-)-ephedrine, (4S,5R)-(+)-1,2,2,3,4-
tetramethyl-5-phenyl-1,3-oxazolidine, (R)-1-phenyl-2-p-tolylethylamine, (S)-
phenylglycinol, (-)-N-methylephedrine, (+)-(2S,3R)-4-dimethylamino-3-methyl-
1,2-diphenyl-2-butanol, (S)-phenylglycinol, (S)-a-methylbenzylamine or any

mixture of them.

The invention furthermore relates to the use of the compounds and/or
physiologically acceptable salts thereof for the preparation of a medicament
(pharmaceutical composition), in particular by non-chemical methods. They can
be converted into a suitable dosage form here together with at least one solid,
liguid and/or semi-liquid excipient or adjuvant and, if desired, in combination

with one or more further active ingredients.

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable
derivatives, solvates and stereoisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage units

which comprise a predetermined amount of active ingredient per dosage unit.
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phenyl r_ 421.1 (M+l) 20 H 4-net hyl sul f onyl phenyl
1, 4- phenyl ene phenyl 474.1 (M+l1l) 21 H 4-fluoro- 2-

wogeasssphenyl 1, 4- phenyl ene phenyl 430.1 ( M+1PCREP209/002606

phenyl 1, 4-phenyl ene 4- cyahophenyl 419.0 (M+l) 23 H
4-f | urophenyl 1,4-phenylene Pyridin-4-yl 415.0 (M1)
24

Such a unit can comprise, for example, 0.5 mg to 1 g, preferably 1 mg to

700 mg, particularly preferably 5 mg to 100 mg, of a compound according to the
invention, depending on the disease condition treated, the method of
administration and the age, weight and condition of the patient, or
pharmaceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.
Preferred dosage unit formulations are those which comprise a daily dose or
part-dose, as indicated above, or a corresponding fraction thereof of an active
ingredient. Furthermore, pharmaceutical formulations of this type can be

prepared using a process which is generally known in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired
suitable method, for example by oral (inciuding buccal or sublingual), rectal,
nasal, topical (including buccal, sublingual or transdermal), vaginal or parenteral
(including subcutaneous, intramuscular, intravenous or intradermal) methods.
Such formulations can be prepared using all processes known in the
pharmaceutical art by, for example, combining the active ingredient with the

excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be adminis-
tered as separate units, such as, for example, capsules or tablets; powders or
granules; solutions or suspensions in aqueous or non-aqueous liquids; edible
foams or foam foods; or oil-in-water liquid emulsions or water-in-oil liquid

emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or
capsule, the active-ingredient component can be combined with an oral, non-
toxic and pharmaceutically acceptable inert excipient, such as, for example,
ethanol, glycerol, water and the like. Powders are prepared by comminuting the
compound to a suitable fine size and mixing it with a pharmaceutical excipient

comminuted in a similar manner, such as, for example, an edible carbohydrate,
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H 4- et hyl phenyl 1, 4-phenyl ene Pyridin-4-yl1 411.1
(M+1) 25 H 4- net hoxycar bonyl phen Yl 1, 4-phenyl ene
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such as, for example, starch or mannitol. A flavour, preservative, dispersant and

dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above and
filling shaped gelatine shells therewith. Glidants and lubricants, such as, for
example, highly disperse silicic acid, talc, magnesium stearate, calcium stearate
or polyethylene glycol in solid form, can be added to the powder mixture before
the filling operation. A disintegrant or solubiliser, such as, for example, agar-
agar, calcium carbonate or sodium carbonate, may likewise be added in order

to improve the availability of the medicament after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture. Suitable
binders include starch, gelatine, natural sugars, such as, for example, glucose
or beta-lactose, sweeteners made from maize, natural and synthetic rubber,
such as, for example, acacia, tragacanth or sadium alginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like. The lubricants
used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and
the like. The disintegrants include, without being restricted thereto, starch,
methylcellulose, agar, bentonite, xanthan gum and the like. The tablets are
formulated by, for example, preparing a powder mixture, granulating or dry-
pressing the mixture, adding a lubricant and a disintegrant and pressing the
entire mixture to give tablets. A powder mixture is prepared by mixing the
compound comminuted in a suitable manner with a diluent or a base, as
described above, and optionally with a binder, such as, for example,
carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accelerator,
such as, for example, a quaternary salt, and/or an absorbent, such as, for
example, bentonite, kaolin or dicalcium phosphate. The powder mixture can be
granulated by wetting it with a binder, such as, for example, syrup, starch paste,

acadia mucilage or solutions of cellulose or polymer materials and pressing it
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through a sieve. As an alternative to granuiation, the powder mixture can be run
through a tableting machine, giving lumps of non-uniform shape which are
broken up to form granules. The granules can be lubricated by addition of
stearic acid, a stearate salt, talc or mineral oil in order to prevent sticking to the
tablet casting moulds. The lubricated mixture is then pressed to give tablets.
The compounds according to the invention can also be combined with a free-
flowing inert excipient and then pressed directly to give tablets without carrying
out the granulation or dry-pressing steps. A transparent or opaque protective
layer consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these coatings

in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be prepared
in the form of dosage units so that a given quantity comprises a prespecified
amount of the compounds. Syrups can be prepared by dissolving the compound
in an aqueous solution with a suitable flavour, while elixirs are prepared using a
non-toxic alcoholic vehicle. Suspensions can be formulated by dispersion of the
compound in a non-toxic vehicle. Solubilisers and emulsifiers, such as, for
example, ethoxylated isostearyl alcohols and polyoxyethylene sorbitol ethers,
preservatives, flavour additives, such as, for example, peppermint oil or natural
sweeteners or saccharin, or other artificial sweeteners and the like, can likewise
be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in such a
way that the release is extended or retarded, such as, for example, by coating

or embedding of particulate material in polymers, wax and the like.

The compounds according to the invention and salts, solvates and physio-
logically functional derivatives thereof can also be administered in the form of
liposome delivery systems, such as, for example, small unilamellar vesicles,

large unilamellar vesicles and multilamellar vesicles. Liposomes can be formed
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from various phospholipids, such as, for example, cholesterol, stearylamine or

phosphatidylcholines.

The compounds according to the invention and the salts, solvates and physio-
logically functional derivatives thereof can also be delivered using monoclonal
antibodies as individual carriers to which the compound molecules are coupled.
The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class of
biodegradable polymers which are suitable for achieving controlled release of a
medicament, for example polylactic acid, poly-epsilon-caprolactone,
polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihydroxypyrans,
polycyanoacrylates and crosslinked or amphipathic block copolymers of

hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth and
skin, the formulations are preferably applied as topical ointment or cream. In the
case of formulation to give an ointment, the active ingredient can be employed

either with a paraffinic or a water-miscible cream base. Alternatively, the active
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ingredient can be formulated to give a cream with an oil-in-water cream base or

a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye include
eye drops, in which the active ingredient is dissolved or suspended in a suitable

carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise -a coarse powder having a particle size, for
example, in the range 20-500 microns, which is administered in the manner in
which snuff is taken, i.e. by rapid inhalation via the nasal passages from a
container containing the powder held close to the nose. Suitable formulations
for administration as nasal spray or nose drops with a liquid as carrier

substance encompass active-ingredient solutions in water or oil.

Pharmaceutical formulations adapted for administration by inhalation encom-
pass finely particulate dusts or mists, which can be generated by various types

of pressurised dispensers with aerosols, nebulisers or insufflators.

Pharmaceutical formulations adapted for vaginal administration can be ad-
ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxidants,

buffers, bacteriostatics and solutes, by means of which the formulation is
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rendered isotonic with the blood of the recipient to be treated; and aqueous and
non-aqueous sterile suspensions, which may comprise suspension media and
thickeners. The formulations can be administered in single-dose or multidose
containers, for example sealed ampoules and vials, and stored in freeze-dried
(Iyophilised) state, so that only the addition of the sterile carrier liquid, for

example water for injection purposes, immediately before use is necessary.

Injection solutions and suspensions prepared in accordance with the recipe can

be prepared from sterile powders, granules and tablets.

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the art
with respect to the particular type of formulation; thus, for example, formulations

which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the present invention
depends on a number of factors, including, for example, the age and weight of
the human or animal, the precise disease condition which requires treatment,
and its severity, the nature of the formulation and the method of administration,
and is ultimately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention is generally in the range from
0.1 to 100 mg/kg of body weight of the recipient (mammal) per day and
particularly typically in the range from 1 to 10 mg/kg of body weight per day.
Thus, the actual amount per day for an adult mammal weighing 70 kg is usually
between 70 and 700 mg, where this amount can be administered as an
individual dose per day or usually in a series of part-doses (such as, for
example, two, three, four, five or six) per day, so that the total daily dose is the
same. An effective amount of a salt or solvate or of a physiologically functional
derivative thereof can be determined as the fraction of the effective amount of
the compound according to the invention per se. It can be assumed that similar

doses are suitable for the treatment of other conditions mentioned above.
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EXAMPLES

The following examples illustrate the invention without, however, limiting it. The
starting materials used are known products or products prepared according to
known procedures. The percentages are expressed on a weight basis, unless
otherwise mentioned.

The compounds were characterised especially via the following analytical
techniques.

The NMR spectra were acquired using a Bruker Avance DPX 300 MHz NMR
spectrometer.

The masses were determined by HPLC coupled to an Agilent Series 1100 mass

detector. The melting points (m.p.) were measured on a Stuart Scientific block.

Intermediate 1:
3-(4-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one

Step 1: To a solution of ethyl 2-amino-4-(4-bromophenyl)thiophene-3-
carboxylate (12g, 36.8 mmol) in dioxanne (100 mL) was added dropwise a
solution of phenylacetyl chloride (5.84 mL) in dioxanne (100 mL). After 15
minutes at room temperature, the reaction mixture was heated to 70°C for 1
hour. The solvent was removed under reduced pressure and the yellowish
remaining solid taken up into a minimum of ethyl acetate. Petroleum ether was
added and an off-white solid (14.3g) was recovered.

'H NMR (DMSO-dg, 300 MHz) § [ppm] 10.98 (bs, 1H), 7.53-7.20 (m, 9H), 6.93
(s, 1H), 4.01 (q, 2H), 3.92 (s, 2H), 0.91 (t, 3H). |

Step 2: To a solution of previous compound (14.3g) in tetrahydrofurane (630
mL) was added potassium hexamethyldisilazane (256 mL, 0.5M in toluene).
After 30 minutes at room temperature, the reaction mixtured was quenshed with
hydrochloric solution (4M) and extracted with ethyl acetate. The organic phase
was dried over sodium sulphate and the solvent removed under reduced

pressure. The remaining yellow oil was taken up into a minimum of ethyl
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acetate. Petroleum ether was added and the off-white solid (11g) formed was
recovered.

'H NMR (DMSO-dg, 300 MHz) & [ppm] 7.55-7.40 (dd, 4H), 7.35-7.25 (m, 5H),
7.06 (s, 1H).

Intermediate 2:
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-3-yl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one

Step 1: To a solution of ethyl 2-amino-4-(4-bromophenyl)thiophene-3-
carboxylate (10g, 30.7 mmol), 3-pyridyl acetic acid hydrochloride (12.8g) in
tetrahydrofurane (200 mL) was added dicyclohexyicarbodiimide (15g). The
solution was heated to reflux overnight then filtered. The organic phase was
taken up into ethyl acetate and washed with sodium bicarbonate solution. The
organic solution was dried over sodium sulfate and the solvent removed under
reduced pression. The crude solid obtained was washed with a mixture
petroleum ether/minimum ethyl acetate. An off-white solid (9.8g) was recovered.
"H NMR (DMSO-dg, 300 MHz) & [ppm] 11.10 (bs, 1H), 8.59 (s, 1H), 8.53 (d,
1H), , 7.82 (d, 1H), 7.54 (d, 2H), 7.41 (dd, 1H), 7.27 (d, 2H), 6.99 (s, 1H), 4.06
(g, 2H), 4.04 (s, 2H), 0.96 (t, 3H).

Step 2: To the previous compound (5g, 11.2 mmol) in tetrahydrofurane (250
mL) was added dropwise potassium hexamethyldisilazane (90 mL, 0.5M
solution in toluene). After 1 hour, the reaction mixture was concentrated to
dryness and taken up into ethyl acetate / water mixture. The aquous phase was
partially concentred until a solid precipitated. This one was filtered (3.46g) and
washed with ethyl acetate; MS: 399.0 (M+1);

'H NMR (DMSO-dg, 300 MHz) & [ppm) 8.83 (s, 1H), 8.03 (m, 2H), 7.41 (m, 5H),
7.09 (m, 1H), 6.59 (s, 1H).

Example 1:
2-chloro-4-hydroxy-3-(2’-methoxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one
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Step 1: A solution of intermediate 1 step 1 (2g, 4.50 mmol), 2-methoxyphenyl
boronic acid (1.37g), cesium carbonate (4.40g) and palladium
tetrakis(triphenylphosphine) (468 mg) under argon in a mixture of toluene (55
mL) / ethanol (65 mL) / water (32 mL) was heated overnight at 80°C. The
solution was filtered over a pad of celite® and taken up into ethyl acetate. The
organic solution was washed with a hydrochloride solution (4M) then dried over
sodium sulphate. The solvent was removed under reduced pressure and the
crude solid obtained (1.57g) was washed with a mixture of petroleum ether /
minimum ethyl acetate.

'H NMR (DMSO-dg, 300 MHz) § [ppm] 11.01 (bs, 1H), 7.67-7.03 (m, 13H), 6.99
(s, 1H), 4.08 (q, 2H), 3.96 (s, 2H), 3.78 (s, 3H), 0.96 (t, 3H).

Step 2: A solution of previous compound (1.54g, 3.27 mmol), N-
chlorosuccinimide (0.48g) in chloroform (20 mL) was heated overnight at 50°C.
The solvent was evaporated and the crude taken up into ethyl acetate. This
solution was washed with water then dried over sodium sulphate. The solvent
was removed under reduced pressure and the remaining oil was crystallisided
with a mixture of isopropyl ether / minimum ethyl acetate. The formed solid
(1.18g) was filtered.

'H NMR (DMSO-dg, 300 MHz) & [ppm] 11.51 (bs, 1H), 7.50-7.13 (m, 13H), 3.97
(s, 2H), 3.95 (q, 2H), 3.76 (s, 3H), 0.79 (t, 3H).

Step 3: To a solution of potassium hexamethyldisilazane (18.6 mL, 0.5 M in
toluene) was added dropwise previuous compound (1.18g, 2.32 mmol, in 45 mL
of tetrahydrofurane). After 1 hour, the solvants were removed under reduced
pressure and a solution of hydrochloric acid (4N) was added to the crude solid.
After a few minutes of stiring, the solid was filtered (1g) and washed with a
mixture petroleum ether / minimum ethyl acetate; MS: 460.0 (M+1);

'H NMR (DMSO-dg, 300 MHz) & [ppm] 7.55-7.06 (m, 13H), 3.80 (s, 3H)

Example 2:
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4-hydroxy-3-(2’-hydroxybiphenyi-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one

A solution of intermediate 1 (0.4g, 1 mmol), 2-hydroxyphenyl boronic acid (277
mg), cesium carbonate (981 mg) and palladium tetrakis(triphenylphosphine)
(100mg) under argon in a mixture of dimethylformamide (10mL) / toluene (1 mL)
! ethanol (6 mL) / water (3 mL) was heated overnight at 80°C. The solution was
filtered over a pad of celite® and concentred under reduced pressure.
Acetonitrile was added. The precipited solide (244 mg) was filtered and washed
by water, hydrochloride solution (4M), acetonitrile and petroleum ether;

MS: 412.1 (M+1);

'H NMR (DMSO-dg, 300 MHz) & [ppm] 7.52-7.45 (m, 4H), 7.37-7.23 (m, 6H),
7.17-7.11 (m, 1H), 7.04 (s, 1H), 6.96-6.84 (m, 2H).

Example 3:
4-hydroxy-3-(2’-hydroxybiphenyl-4-yl)-5-(pyridine-3-yl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one

A solution of intermediate 2 (1g, 2.50 mmol), 2-hydroxyphenyl boronic acid
(0.69 g), cesium carbonate (2.45 g) and palladium tetrakis(triphenylphosphine)
(260 mg) under argon in a mixture of dimethylformamide (25 mL) / toluene (2.6
mL) / ethanol (15 mL) / water (7.5 mL) was heated for 6 hours at 80°C. The
solution was filtered over a pad of celite® and concentred under reduced
pressure. Acetonitrile was added. The precipited solide (629 mg) was filtered
and washed by water, acetone, ethyl acetate and petroleum ether;

MS: 413 (M+1);

'H NMR (DMSO-dg, 300 MHz) & [ppm] 9.66 (bs, 1H), 8.90 (m, 1H), 8.79-8.77
(m, 1H), 8.56-8.63 (m, 1H), 8.06-8.01 (m, 1H), 7.54-7.47 (m, 4H), 7.26-7.09 (m,
3H), 7.00-6.83 (m, 2H).

Example 4:
4-hydroxy-3-(3’-hydroxymethylbiphenyl-4-yl)-5-(pyridine-3-yl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one
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A solution of intermediate 2 (1g, 2.50 mmol), 3-hydroxymethylphenyl boronic
acid (0.76 g), cesium carbonate (2.45 g) and palladium
tetrakis(triphenylphosphine) (260 mg) under argon in a mixture of
dimethyiformamide (25 mL) / toluene (2.6 mL) / ethanol (15 mL) / water (7.5 mL)
was heated overnight at 80°C. The solution was filtered over a pad of celite®
and concentred under reduced pressure. Acetonitrile and hydrochioric solution
(5M) were added. The precipited solide (527 mg) was filtered and washed by
water, ethyl acetate and petroleum ether; MS: 427.1 (M+1);

'H NMR (DMSO-de, 300 MHz) & [ppm] 8.89-8.01 (m, 4H), 7.65-7.29 (m, 8H),
7.12 (s, 1H), 4.56 (s, 2H).

Example 5: 4-hydroxy-3-[2-(2-methoxyphenyl)pyridyn-5-yl]-5-phenyl-6,7-
dihydro-thieno[2,3-b]pyridin-6-one

Step 1: A solution of 5-acetyl-2-chloro-pyridine (4.45 g, 28.6 mmol), 2-
methoxyphenyl boronic acid (8.96 g), cesium carbonate (27.9 g) and palladium
tetrakis(triphenylphosphine) (2.97 g) under argon in a mixture of toluene (10
mL) / ethanol (12 mL) / water (6 mL) was heated overnight at 80°C. The solution
was filtered over a pad of celite® and concentred under reduced pressure. The
crude was purified over silica (dichloromethane then diisopropyl ether);

MS: 228.1 (M+1). '

Step 2: A solution of previous compound (5.73 g, 25 mmol), sulphur (6.47 g),
ethyl cyanoacetate (3.28 mL), morpholine (4.4 mL) and absolute ethanol (100
mL) was heated to 50°C overnight. The reaction mixture was filtered and the
solvent evaporated. The remaining oil was taken up in a mixture of water / ethyl
acetate. The aquous phase was extracted with ethyl acetate and the whole
organic phase washed with brine, dried over sodium sulphate and concentred
under reduced pressure. The crude oil was puridfied over silica (petroleum
ether 80 / ethyl acetate 20) to afford the desired compound (2.38 g);

MS: 355.1 (M+1).

Step 3: To previous compound (2.38 g) in dioxane (15 mL) was added
phenylaceyl chioride (1.15 mL in 5 mL of dioxane) dropwise. After 2 hours, the
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reaction mixture was evaporated to dryness. To the remaining oil was added
iced water and diisopropyl ether. The precipited solid (2.4 g) was filtered and
washed with water and diisopropylether.To this solid in tetrahydrofurane (40
mL) was added potassium hexamethyldisilazane (40L, 0.5 M in toluene) and the
reaction mixture is heated at 70°C overnight. The solvants were removed under
reduced pressure. To the remaining oil was added water and acetic acid (until
pH 4). The precipated solid (1.77 Q) was filtered and washed with water;

MS: 427.1 (M+1);

'H NMR (DMSO-ds, 300 MHz) & [ppm] 12.09 (bs, 1H), 9.65 (bs, 1H), 8.67 (s,
1H), 7.85-7.71 (m, 3H), 7.37 (m, 9H), 3.78 (s, 3H).

The following compounds can be obtained by a similar way:

Table 1 :
R’ B B' R’ MS
1 H phenyl 1,4-phenylene phenyl 396.1 (M+1)
2 H 2-methoxyphenyi 1,4-phenylene phenyl 426.1 (M+1)
3 Cl 2-methoxyphenyl 1,4-phenylene phenyl 460.0 (M+1)
4 H 2-hydroxyphenvl 1,4-phenylene phenyl 412.1 (M+1)
5 Cl 2-hydroxyphenyl 1,4-phenylene phenyl 446.0 (M+1)
6 H 2-fluorophenyl 1,4-phenylene phenyl 414.0 (M+1)
7 H 2-methylphenyl 1,4-phenylene phenyl 410.1 (M+1)
8 H 2-trifluoromethylphenyl | 1,4-phenylene phenyl 464.1 (M+1)
9 H 3-hydroxyphenyl 1,4-phenylene phenyl 412.1 (M+1)
10 H 3-fluorophenyl 1,4-phenylene phenyl 414.0 (M+1)
11 H 3-methylphenyl 1,4-phenylene phenyl 410.1 (M+1)
12 H 4-hydroxyphenyl 1,4-phenylene phenyl 412.0 (M+1)
13 H 4-fluorophenyl 1,4-phenylene phenyl 414.0 (M+1)
14 H 4-methylphenyl 1,4-phenylene phenyl 410.1 (M+1)
15 H 3-trifluoromethylphenyl | 1,4-phenylene phenyl 464.0 (M+1)
16 H 4-trifluoromethylphenyl | 1,4-phenylene phenyl 464.0 (M+1)
17 H 3-cyanophenyl 1,4-phenylene phenyl 421.0 (M+1)
18 H 3- 1,4-phenylene phenyl 480.1 (M+1)
trifluoromethoxyphenyl
19 H 4-cyanophenyl 1,4-phenylene phenyl 421.1 (M+1)
20 H 4-methylsulfonylphenyl | 1,4-phenylene phenyl 474.1 (M+1)
21 H 4-fluoro-2- 1,4-phenylene phenyl 430.1 (M+1)
hydroxyphenyl
22 H phenyl 1,4-phenylene 4- 419.0 (M+1)
_cyanophenyl
23 H 4-flurophenyl 1,4-phenylene Pyridin-4-yl 415.0 (M+1)
24 H 4-methylphenyl 1,4-phenylene Pyridin-4-yl 411.1 (M+1)
25 H 4- 1,4-phenylene Pyridin-4-yi 455.1 (M+1)
methoxycarbonylphen
vl
26 H Phenyl 1,4-phenylene Pyridin-4-yl 397.1 (M+1)
27 H 3-furyl 1,4-phenylene Pyridin-4-yl 387.1 (M+1)




3- hydr oxyphenyl
4- hydr oxyphenyl
WQ 200et1B558¢ phenyl

1, 3- Phenyl ene phenyl
1, 3- Phenyl ene phenyl
2, 5-pyridi nyl ene phenyl

412.0 (Mr1)
412.0 (Mr1)

75 H
76 H

427. 1PCVERI009/702606

H Phenyl 2,5-pyridinyl ene phenyl 397.1 (Mm+l) 78 H
2- hydr oxyphenyl 2, 5-pyridi nyl ene phenyl 413. 1M+l
Bi ol ogi cal assays
28 H 2-hydroxyphenyi 1,4-phenylene Pyridin-4-yl 413.1 (M+1)
29 H 4-hydroxyphenyl 1,4-phenylene Pyridin-4-yl 413.1 (M+1)
30 H Pyridin-4-yl 1,4-phenylene Pyridin-4-yl 398.1 (M+1)
31 H 2-hydroxyphenyl 1,4-phenylene Pyridin-3-yl 413.0 (M+1)
32 H 2-fluorophenyl 1,4-phenylene Pyridin-3-yl 415.1 (M+1)
33 H 3-fluorophenyl 1,4-phenylene Pyridin-3-yl 415.1 (M+1)
34 H 4-fluoropheny! 1,4-phenylene Pyridin-3-yl 415.1 (M+1)
35 H 2-methylphenyl 1,4-phenylene Pyridin-3-yl 411.1 (M+1)
36 H 3-methylphenyl 1,4-phenylene Pyridin-3-vl 411.1 (M+1)
37 H 4-methylphenyl 1,4-phenylene Pyridin-3-yl 411.1 (M+1)
38 H 3-furyl 1,4-phenylene Pyridin-3-yi 387.0 (M+1)
39 H 3- 1,4-phenylene Pyridin-3-yl 427.1 (M+1)
hydroxymethylphenyl
40 H Pyridin-3-yl 1,4-phenylene Pyridin-3-yl 398.1 (M+1)
41 H 2,4-dimethoxyphenyl 1,4-phenylene _phenyl 456.1 (M+1)
42 H 4-fluoro-2- 1,4-phenylene phenyl 444 1 (M+1)
methoxyphenyl
43 H 2,4-dihydroxyphenyl 1,4-phenylene _phenyl 428.0 (M+1)
44 H 3,5-dimethoxyphenyl 1,4-phenylene phenyl 456.1 (M+1)
45 H phenyl 2-methoxy -1,4- phenyl 426.2 (M+1)
phenylene
46 H 4-methylphenyi 2-methoxy -1,4- phenyl 440.2 (M+1)
_phenylene
47 H 4-fluorophenyl 2-methoxy -1,4- phenyl 4441 (M+1)
_phenylene
48 H 4-hydroxyphenyl 2-methoxy -1,4- phenyl 442.1 (M+1)
phenylene
49 H 2-hydroxyphenyl 2-methoxy -1,4- phenyl 442 1 (M+1)
phenylene
50 H 4-methylphenyl 2-methoxy -1,4- phenyl 426.2 (M+1)
_phenylene
51 H 4-hydroxyphenyl 2-methoxy -1,4- phenyl 428.1 (M+1)
phenylene
52 H 4-carboxyphenyl 2-methoxy -1,4- phenyl 470.1 (M+1)
phenylene
53 H 4-carboxyphenyl 2-methoxy -1,4- phenyl 456.1 (M+1)
_phenylene
54 H 2-methylphenyl 2-methoxy -1,4- phenyl 440.1 (M+1)
_phenylene
55 H 3- 2-methoxy -1,4- phenyl 456.1 (M+1)
hydroxymethylphenyl _phenylene
56 H Pyridin-3-yl 2-methoxy -1,4- phenyl 427.1 (M+1)
phenylene
57 H Pyridin-4-yl 3-hydroxy-1,4- phenyi 413.1 (M+1)
phenylene
58 H 3- 1,4-phenylene phenyl 426.1 (M+1)
hydroxymethylphenyl
59 H 4- 1,4-phenylene phenyl 426.1 (M+1)
hydroxymethylphenyl
60 H 2-carboxyphenyl 1,4-phenylene phenyl 440.0 (M+1)
61 H 3-carboxyphenyl 1,4-phenylene phenyl 438.0 (M-1)
62 H 4-carboxyphenyl 1,4-phenylene phenyl 440.0 (M+1)
63 H 4-carboxyphenyl 3-methoxy-1,4- phenyl 4701 (M+1)
phenylene
64 H Pyridin-4-yl 1,4-phenylene phenyl 397.1 (M+1)
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5- Enzymatic activity The follow ng biol ogi cal test
allows the determ nation of the efficacy of such

wa@oeomasssds of fornmula (1) onto AMPK protein  PCT/EP2009/002606

(reconbi nant all31ly2). Hum&f reconbi nant AMPK enzyne
was expressed in E. Coli and was reactivated in vitro
by LKBl prior to enzyne activity determ nati on. 10AMPK
enzynme activities were assayed by using A Delfia

t 62hnatiody. AHdiedzyne actlidrphendenendr e phenyli ed 0897.1 (M+1)

nBerlotHt dr pl at®#ranso vl [Helpephenyiédenr], pphenyld \_/# t B86IQAA+1)
pfT ATEH ' dspeemptbenyphenvh tlhe Phearprss [of phesyint Het #26.1 (M+1)

nBtli dl;l uhrmathexyphemsiRAASALPhenpEe tlhe Pheprpa| 426.1 (M+1)

\_land-methexyebesyls il 13Phesylers ||t i plieay! Rdac#26hdi+1)

pv\%%é |'ﬁ|t Et od b{ tp aﬂdl thorheayervAK (¥ 00 ng)1261(M+1)
15 -Follon | ates—werelincubated 1fnlr
m71n at"'r oowyérg%% Hé'lyl Eﬂm”gﬂq i ty‘ﬁﬁﬁ’é’ ags d1 (M+1)

byz USTFY A AL odik By oo, 3%3&\&5& cty frgniTEasHr $4 M+1)

qegnti gy jofph engtt © T ITHULEEpENERd 11 Y dHSHy I V1V 38 qd [(M+1)

-

NEaTQeT O TR R EsHER S 20AG I BildhYiene 1AL T Sheliit WEEMS] 2.0°(M+1)

YT TR OF 4-h RS ISR TV PRy eRTIOUTRh b~ O T2 ()

(g aIHELDMﬁHahM?@e‘WOT COBLinyeRaSal gHehlIVT UY) 2B 1 (M+1)

AP [(nAat Jral supkehyiat €) dt 2 88yddMylen phenyl 397.1 (M+1)

2099/ 1 > JEOPAHYdkIASHB)100 468 6-pHridifyRRPJUNOsheyl T QT MIH3A (M+1)

(I') 1nthe table Il are considered as direct activator
of AWPK if the ratio is 90% or higher. Table Il: No
activity No activity 1 130 31 143 2 158 32 159 3

Biological assays

- Enzymatic activity

The following biological test allows the determination of the efficacy of such
compounds of formula (l) onto AMPK protein (recombinant a1$1y2).

Human recombinant AMPK enzyme was expressed in E. Coli and was
reactivated in vitro by LKB1 prior to enzyme activity determination.

AMPK enzyme activities were assayed by using A Delfia technology. AMPK
enzyme activities were carried out in microtiter plates (50 mM Hepes buffer, pH
7.4 with 125 pM ATP respectively) in the presence of a synthetic peptide
substrate (AMARAASAAALARRR, the “AMARA” peptide) and activators in
serial dilutions. Reactions were initiated by the addition of AMPK (50-100 ng).
Following mixing, the plates were incubated for 30 min at room temperature.
Enzyme activity was assayed by using an anti-phosphoserine antibody to

measure the quantity of phosphate incorporated into the AMARAA.

N°: Number of the molecule

Activity :

Ratio between the % of control (basal activity) of compound of formula (I) at
30uM and the % of control (basal activity) of AMP (natural substrate) at 30 yM.
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111 33 147 4 126 34 165 5 138 35 161 6 191 36 156
7 141 37 168 9 120 38 145 10
WO 2009/135580 PCT/EP2009/002606
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Compounds of formula (1) in the table Il are considered as direct activator of
AMPK if the ratio is 90% or higher.

Table Il :
No activity No activity
1 130 31 143
2 158 32 159
3 111 33 147
4 126 34 165
5 138 35 161
6 191 36 156
7 141 37 168
9 120 38 145
10 153 39 147
11 150 40 162
12 139 42 107
13 206 43 139
14 176 45 120
16 101 46 124
17 116 47 118
19 217 48 264
20 206 50 421
21 187 51 384
22 152 52 219
23 163 53 376
24 191 55 160
25 154 56 143
26 258 57 243
27 199 58 111
28 246 59 128
29 213
30 212

Glucose Uptake in muscle

Skeletal muscle is the major site of insulin-stimulated glucose disposal and
insulin resistance in this target tissue has long been viewed as a contribution
factor in the pathogenesis of type 2 diabetes (T2D). Therefore alternative
pathways that stimulate skeletal muscle glucose uptake independently of
insulin signaling could potentially improve glycemic control in T2D subjects.
Although exercise stimulates glucose uptake in skeletal muscle independently



10

15

20

25

30

153 39 147 11 150 40 162 12 139 42 107 13 206 43
139 14 176 45 120 16 101 46 124 17

WO 2009/135580 PCT/EP2009/002606

52

of the insulin pathway, the underlying molecular mechanisms remains largely
elusive.

The finding that the glucose transport can be increased in isolated skeletal
muscle in response to contraction in vitro suggests that the signaling pathways
elicited by internal cellular energy deficiency are partly accountable for
contraction-induced glucose uptake. AMPK is considered as an attractive
candidate for contraction-induced skeletal muscle glucose uptake because it is
activated in parallel with elevation in AMP and a reduction in creatine
phosphate energy stores (Hubter C.A., Am. J. Physiol. Endocrinol. Metab.
272:E262-E266 ; 1997). Furthermore, AICAR-induced activation of AMPK
increases glucose uptake (Merrill G.F.and al.., Am. J. Physiol. Endocrinol.
Metab. 273:E1107-E1112 ; 1997).

- Glucose Uptake in H-2Kb cells (in vitro cellular test)

The following cellular test aliows the determination of the effect of AMPK
activators such as compounds of formula (1) onto glucose uptake in a muscle
cellular model.

H-2Kb cells derived from heterozygous H-2Kb tsA58 transgenic mouse were
grown in 24-well in plates coated with matrigel and were cultured at 33 °C for 4
days under permissive conditions, as described previously by Fryer et al.
(Diabetes 49 (12): 1978, 2000).

For differentiation in muscle, cells were switched to non-permissive culture
conditions (37 °C in the absence of interferon-y). After 3 days, cells were
incubated for 4 hours in DMEM 1g/l glucose culture medium containing
different concentrations of the tested molecules. Then glucose uptake was
measured by incubating the cells for 10 min with radiolabelled 2-deoxy-D-[1, 2
*H) glucose. Glucose uptake was terminated by rapidly washing the plates 2
times with ice-cold NaCl 0,9%. The cells were then solubilized in 0.1N NaOH

for 30 min. Radioactivity was determined by liquid scintillation counting.

N°: Number of the molecule
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Activity tablelll : Concentration of compound (I) for a glucose uptake equal or
higher to glucose uptake induced by insulin (170nM)

** concentration of compound (I) £10 microMolar
* concentration of compound (l) >10 micro Molar

Table |1}
N° activity
1 *
2 *
3 =
4 *
6 *
7 *
9 *
11 *
20 *
22 *
35 *
36 *

Compounds of the invention are able to increase glucose uptake in a
muscular cell line named H-2Kb independently of insulin.

These data resulting of an enzymatic test followed by a cellular test shows
that thienopyridone derivatives as defined in formula (I) are direct AMPK
activators and these compounds are able to increase glucose uptake

preferably in muscular cells.
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212 5 J ucose Uptake in nmuscle Skeletal nuscle is

the major site of insulin-stinulated glucose disposal
wap@9i1sss8d i n resi stance in this target tissue PEBFEP2IY002606

been viewed as a contributisén 10 factor in the

pat hogenesi s of type 2 diabetes (T2D). Therefore

al ternative pathways that stinulate skeletal nuscle

gl ucose uptake i ndependently of insulin signaling

could potentially inprove gClaiars c control in T2D

subj ects. Although exercise stimulates glucose uptake

in skel etal nuscle independently WO

?.OogA%%ﬁﬁﬁﬂPrﬁTéﬁﬁqu%Q@ 06 52 of the insulin

pat hway, 't he underlyi ng | ecul ar mechani sns remai ns

| argely elusive. The finding that the gl ucose

transport can be increased in isolated skeletal nuscle

in response to contrad®iomBin vi@ho suggests that the

signaling pathways 5 elici i nt f:{jnal cel l ul ar

energy deficiency are part pt abl e for

contraction-induced gl AMPK i s consi dered

as an attractive candidated tion-induced

skel etal mnuscle glucose uptake because it is activated

in parallel with elevation in AW and a reduction in

creatine phosphate energy stores (Hubter CA, Am J.

Physi ol . Endocrinol. Metab. fmeir2(lE262- E266 ; 1997).

Furt hernore, Al CAR-induced activation of AWK

i ncreases glucose uptake (Merrill G F.and al.., Am J.

iRsie! - Endocrinol . Metab. 273: E1107-E1112; 1997). -

qsucose Uptake in H2Kb cells (in vitro cellular test)
R5The denatesihd\. ol QHaHaleNO2aC0808. EROHICHNIGRAAI 6FONH:,

of the~gf t V2 i r u onpounds of
for nul%éﬁlf'&’o%gy'g’ %?eb%’?%@éﬁrﬁ ép(r)rﬁ'égﬁengel | ul ar
Rbdel . dehaakd Apedriletderi ved from het er ozygous H 2Kb

t SAS8 transgeni ¢ nouse were grown in 24-well in plates
Boat eddehatas mardiylgsiHetrdiYmer e cul tured at 33 C for 4

Ddaysysng }SSive conditions, as described
Igepr evi o%sl y@%ﬁg{r;ﬂﬁ, et al. (Diabetes 49 (12): 1978,

£2000) . dérwtespheayk naphthyoreach ofushitle js uesubstiteted or mono-, di-,
Che anderelaop PROER Bt BY A Ha GRaBYL Tiagk Ko

i ncubagpd, N, AR CEOA) JHEM, EBNHY! dopse @@Nté\g,r $0,A, CN,

medi um cont ai ni 2& 25 differenf concentrations

t est edCrNdNHa L (=NENHObCandoublebke was nmeasured by

05 e 0801 O A AR r

ter m nated NYOramdicH S aterab] whichiapbatrasne-, di-rergrivhitbdtituted by
i ce-cold NaCl 9% The cells were then solubilized in

0
0. 1N NA@h#%, A GO FEN £LPOH. (GORAS ChotNDwi N NHA, NA,
|1 aui dogii IdORHAINGBHRIGI,, 30

A denotes unbranched or branched alkyl having 1-10 C atoms, in which

1-7 H atoms may be replaced by OH, F, Cl and/or Br, or
denotes cycloalkyl having 3-7 C atoms,
Hal denotes F, Cl, Bror|,
and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.
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N: Nunber of the nolecule WO

2009/ 135580PCT/ EP2009/ 002606 53 Activity tablelll :
w@ereasiss@t i on of conmpound (1) for a gl ucose uPCHER2009/002606

equal or higher to glucosesaptake i nduced by insulin

(170nM ** concentration of conmpound (1) 510

m cr oMol ar * concentration of conmpound (I) >10 mcro

Molar 5 Table Ill N activity 1 *2 *3 .. 4 * 6
* 7 * 9
2. A compound according to Claim 1 in which

R1

denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA;, CN, SO,A,
SO2NH; or phenyl,

and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

A compound according to Claim 1 or 2 in which

denotes phenyl, naphthyl each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, OA, OH, COOA, COOH, CONHj,,
CONA, CONA; and/or SOA or denotes Het,

and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

4
B1

A compound according to one or more of Claims 1-3 in which

denotes Ar -diyl which said compound is 1,2 phenylene or 1,3 phenylene

or 1,4 phenylene group which is unsubstituted or mono-, di-, tri-,
tetrasubsituted by A, Hal, OA, OH, COOA, COOH, CN, CONH,, CONA,
CONA, and/or SO.A,

and pharmaceutically usable derivatives, salts, solvates and stereocisomers

thereof, including mixtures thereof in all ratios.

5.

A compound according to one or more of Claims 1-4 in which

Het denotes a mono- or bicyclic aromatic heterocycle having1to 4 N, O

and/or S atoms,

and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

6.

A compound according to one or more of Claims 1-5 in which
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*11 * 20 * 22 * 35 * 36 * Conpounds of the
invention are able to increase glucose uptake in a

waoemegsisBar cell |ine named H 2Kb i ndependent | PCTEP2009/002606

insulin. These data resultiSig of 'an enzymatic test
followed by a cellular test shows that thienopyridone
derivatives as defined in formula (1) are direct AWPK
activators and these conpounds are able to increase

Bt ChderoteP bgkidyip pefimidinyly faranpi soxhaslyk; ehidazohb, pWézolyl,
2009/ 135580PCT/ EP2009/ 002606 54 PAGE BLANK UPON _
FI L1%x@zolyb Rgogyh Yrgaoicisatbizaotyl.dbieeyk trazolyl, tetrazolyl, indolyl,

benzimidazolyl or indazolyl,
and pharmaceutically usable derivatives, salts, solvates and stereocisomers

thereof, including mixtures thereof in all ratios.

7. A compound according to one or more of Claims 1-6 in which
denotes unbranched or branched alkyl having 1-10 C atoms, in which 1-7
H atoms may be replaced by OH, F, Cl and/or Br,

and pharmaceutically usable derivatives, salts, solvates and sterecisomers

thereof, including mixtures thereof in all ratios.

8. A compound according to one or more of Claims 1-7 in which
R! denotes H, A, Hal,

R? denotes Ar or Het,

B denotes Ar-diyl or Het-diyl,

B2 denotes Ar or Het,

Ar denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-,

tri-, tetra- or pentasubstituted by A, Hal, OA, OH, CHO, COA, NHy,
NHA, NAz, NO;, COOA, COOH, CONH,, CONA, CONA,, SO,A, CN,
C(=NH)NH2, C(=NH)NHOH and/or Het,

Het denotes a mono- or bicyclic unsaturated or aromatic heterocycle having
1to 4 N, O and/or S atoms, which may be mono-, di- or trisubstituted by
Hal, A, OA, OH, CHO, COA, COOH, COOA, CN, NOz, NH;, NHA, NA;,
CONH,, CONHA and/or CONA;,

A denotes unbranched or branched alkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by OH, F, Cl and/or Br,or
cycloalky! having 3-7 C atoms,

Hal denotes F, Cl, Bror |,

and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.
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Clainms 1. A conpound of the formula (1) B2 RL 5formul a
(I') in which Rldenotes H A, OA OH Hal, NO2, COQOA,

WO 13BBID, COA, CONFI 2, CON HA, CONA2, CN, SCRPET/EP2009/002606

SO2NH2, Ar or Het, 10R2dendBes Ar or Het, Bldenotes
Ar-diyl or Het-diyl, B2denotes Ar or Het, Ardenotes
phenyl , naphthyl, each of which is unsubstituted or
nono-, di-, tri-, tetra- or pentasubstituted

Qy AA dd:Mpo@fd a&:d;rdﬂd@o & 1 N\sBlecttlNréim t'é:(’éélil?—l)lhﬁl\?
@(mewH&wlammmHé@ P haRoHE By -t o6 -binyeigl- mone

Wg&fﬁ Z? R{etﬁém%ﬁpaﬁ] ﬁbﬁf ?n?ﬁcén(fll ga?”blﬂgdflo tfedo:3-0
blpysidips6iongt ed by Hal , A A, OH, CHO COA, COOH,
COOA, ON, NOZ2, NH2, NHA, NA2, 20CONH2, CONHA_and/or
Saero-Axhudipys3-(AnatonyBiPhEN- dirbrzahankse. 7 iy drg-thienof2,3-
gqug ﬁ.‘,_%to in which 1-7 H atons may be repl aced by

ld— and/ or Br, or denotes cycloal kyl having 3-7

C-reydoomy - 3@ pdrok gisipRenyik4-yBrS-pheyl-62 Badittlydro-thieno[ 2, 3-b]pyridin-
ghar maceuti cal |y usabl e derivatives, salts, solvates
tere0| somsrs t hereof, including m xtures thereof

N i Gl i e
Uh}yﬂdmsfi-leneA Hal , COOA, COOH, CONH2, CONHA, CONAZ2,

g—'?JZ -f?uor’éb|phenyl-4-yl)-4—hydroxy-5—phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

4-hydroxy-3-(2’-methylbiphenyl-4-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-5-phenyl-3-(2'-trifluromethylbiphenyl-4-yl)-6, 7-dihydro-thieno[2, 3-
b]pyridin-6-one,
4-hydroxy-3-(3'-hydroxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
3-(3'-fluorobiphenyl-4-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,

4-hydroxy-3-(3'-methyibiphenyl-4-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(4'-hydroxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
3-(4'-fluorobiphenyl-4-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-(4'-methylbiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-5-phenyl-3-(3'-trifluoromethylbiphenyl-4-yl)-6, 7-dihydro-thieno{2, 3-
b)pyridin-6-one,

4-hydroxy-5-phenyl-3-(4'-trifluoromethylbiphenyl-4-yl)-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
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5SC2NH2 or phenyl, and pharnaceutical ly usabl e
derivatives, salts, solvates and stereoisoners

WO h@wasfsso i ncl udi ng m xtures thereof in all raPCDEP2089/002606

A conpound according to da&m1l or 2 in which 10B2
denot es phenyl, naphthyl each of which is
unsubstituted or nono-, di-, tri-, tetra- or
pentasubstituted by A Hal, QA OH CO0A, COOH, CONH2,
@@lﬁcyammmy&ﬂo)ﬂy&;(m’,dr@w -Behenyk6 Hedihydredthieno[2,3-b]pyridin-6-
ghar maceutically usable derivatives, salts, solvates

% stereoi soners thereof, includi ng m xtures thereof
urhyawxy&@lﬁh@ﬁyl 3-'%4 -ﬁrﬂué)rdiﬁéﬂh@bé?ﬁ ABAPILALYNG, VlerWtﬁthleno[Z 3-
nore of Clains 1-3 in which Bl denotes “diy
blpyddiebenend is 1,2 phenyl ene or 1,3 phenyl ene : or

-SSP SR B PARRYER T SR e RS ipuriain o
g]ﬁp,\l (J\I CONH2, CONA, 20CONA2 and/or SQ2A, and
phar maceuti cal |y usabl e derivatives, salts, sol vat

Arhy e 34 s@ﬁﬁ?&ésu'f%\yﬁwheﬂ%é‘rﬂb‘ﬁr@&ﬁYkﬁJr-QMfir%ﬂ@@\‘\O[Z 3-

katios. 5. A conpound according to one or nore
gﬂ’y@b’& @%f 4 in which 25Het denotes a nono- or

Bi(ayfhhdro-2utyedstybibtedreyl-doyl -4 ehyieakyr §-pheng|-6, Mdih§dro-thieno[2,3-
and/ or S atons, and pharmaceutically usable
lpyridine6-wee, sal ts, solvates and stereoisoners

SR

pyel m di nyl, furanyl, i soxiazlol yl, imdazolyl,
Sﬁéf‘fivoébi ApENYEHy vbn@qh%ﬁn%i—aw@n-ﬁgfbﬁ stinypro-thisnalz3-
;,Um_gi%gl yl or indazolyl, and

p rmaceut i cal ly usabl e derl vatives, salts, solvates

arhy dsoer 3¢ 4 'soethdbishraylebil)-S-pwidididrg-6n/ xdinydreo-thianaddS-

bpp aII atios. 7. A conpound according to one or nore
"8:6 in which Adenotes unbranched or branched

Melfmw Jh'?@ro’bcyl@o%aﬁ pYRdini4ymé), I7Cchih§kdr6 -tHie DS - bipyriie-3-
repl ace F, d and/or Br, 10and
Mlh@phﬁﬁlétﬁ P@'%S’lolxyb@%abl e derivatives, salts, solvates

§rbciip e% { atcﬁ(lsgrfﬁféﬁo&hg &ﬁgﬁm h'W'Guf“d drd. ’ﬁthF\Sg %—?Tﬁr?@ﬁien-&one,

ound acéor I'ng to on
Bf[4¢Béury$)pheﬁiyl]-n lwyd roky-Bimieidin-dsyl+, 7-Ainydrb;thieno[2,3-b]pyridin-6-
%geR,zdenot es Ar or Het, Bldenotes Ar-diyl or Het-diyl,
4-hydroxy-3-(2'-hydroxybiphenyl-4-yl)-5-pyridin-4-yl-6, 7-dihydro-thieno[2, 3~
b]pyridin-6-one,
4-hydroxy-3-(4’-hydroxybiphenyl-4-yl)-5-pyridin-4-yl-6, 7-dihydro-thieno[2, 3-
b]pyridin-6-one,
4-hydroxy-5-pyridin-4-yl-3-(4-pyridin-4-ylphenyl)- 6,7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-3-(2'-hydroxybiphenyl-4-yl)-5-pyridin-3-yl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
3-(2'-fluorobiphenyl-4-yl)-4-hydroxy-5-pyridin-3-yi-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
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B2denotes Ar or Het, Ardenotes phenyl, naphthyl, each
of which is unsubstituted or nono-, di-, tri-

W0 2awa3558¢ pent asubstituted by A Hal, OA OH, Pcc:r-,m)2009/602606

COA, NH2, 20NHA, NA2, NO2, 6CO0A, COOH, CONH2, CONA,

CONA2, SO2A, CN, C(=NH) NH2, C(=NH) NHOH and/or Het,

Het denotes a nono- or bicyclic unsaturated or aromatic
het erocycle having 1 to 4 N, 0 and/or S atons, which
3e(B -HeombighenytHd-yl p4-HydrexybSpytidine8-yb e, Halhydfo-tHiéno [t 3-
% COOH, COOA, CN, N2, NH2, NHA, NA2, 25CONH2,
AP cONA2, Adenotes unbranched or branched

o ey ey A Lo e

Blpyridirb6ere, Hal denotes F, a, Br or I, 30and

R BRI ke

b[by?a*din AdeLs. WO 2009/ 135580PCT/ EP2009/ 002606 58 9.
onpound according to claim1, selected fromthe
éfwmow-ﬁt(ﬁhmﬁymylhlphlenyl -4-y1)-5-pyridin-3-yl-6,7-dihydro-thieno[2,3-

éﬁﬁxg O8Y; phenyl , 7-di hydr o-t hi eno[ 2, 3- b] pyri di n- 6-
L3 3“ ﬁ%thﬁﬁ?ah@ﬁylb‘«%%ﬂw}ndinyswr -8, 7PdR o= thiehd|2 3-
pyri di n- 6- one

gdro thleno[2 3-
IPYERIN®®Ne, hydr oxy- 3- (2' - met hoxybi pheny1- 4-y1) - 5- phen

£y SRS AREAS Bsingoog 3o

gdeo-t hi eno[ 2, 3-b] pyri di n6-one,
2-chl oro-4- hydr oxy-3-(2' - hydroxybi phenyl-4-y % - pheny
Ty ayar AU 13PNS0B Pyt o, -dhycr

AR gL IRBEREINL £ 724 i 0--pheny .7

4- Hwimmﬁ-ﬁ&f ilir-3 rybBhiy- by e Syyllp Heryyl)--657 afileytra-thiehof, By

%BP thlg 2, 3-b] pyri di n6-one,
+5- phenyl - 3- (2 -trifluronethylbiphenyl 4-y1

4- i : _
3 gydr%w&w%y r ox IEI phenyf} g d}?\'le)@nyPBQ’hglrr]\ydro thleno[2 3
9}mlﬁdtrhﬁ3M®[ 2, 3-b] pyri d| n6- one,

g (%3@%(%89% rgggv%gygwﬂeaylm%ll) ﬁB%ﬂ@%VS gﬁgrl?ﬁ-rajl:dﬁﬁydrgitménoﬁ,3-
blpyridin-6-one,

4-hydroxy-3-(2’,4’-dihydroxybiphenyl-4-yl)-5-phenyl-6, 7-dihydro-thieno{2,3-
blpyridin-6-one,
4-hydroxy-3-(3’,5'-dimethoxybiphenyl-4-yl)-5-phenyl-6, 7-dihydro-thieno[2, 3-
blpyridin-6-one,
4-hydroxy-3-(2-methoxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

4-hydroxy-3-(4’-methyl-2-methoxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
3-(4'-fluoro-2-methoxybiphenyi-4-yl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2, 3-
b]pyridin-6-one,
4-hydroxy-3-(4’-hydroxy-2-methoxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
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4- hydr oxy- 3- (3' - met hyl bi phenyl1-4-y1)-5-phenyl-6, 7-di hy
dr o-t hi eno[ 2, 3- bl pyri di n6- one,
WA 2000858y - 3- (4' - hydr oxybi phenyl- 4-y1) - 5- phenyREBER2089/002606
ydro-t hi eno[ 2, 3-b] pyri di n66dne,
253- (4' -fl uor obi phenyl-4-y1)-4-hydroxy-5-phenyl -6, 7-d
hydr o-t hi eno[ 2, 3-b] pyri di n-6- one,
4- hydr oxy- 3- (4' - met hyl bi pheny1l-4-yl)-5-phenyl-6, 7-di hy
dmydr(bv(}eiidBZhsadrb}(M mﬁﬂm@eybmhenyl 4-yl)-5-phenyl-6,7-dihydro-
h -trifluoromethyl bi phenyl-4-y1)
ﬁ%eﬁﬁ%}%'% é’ﬁ‘@[Z 3 30bl pyri di n- 6- one,
4: Hy)s BX3 é HJREN - 43n{e‘ﬂhylb|f)héh§404-9l}f5 PYERY I 2y dto thikeno[2,3-
7-di"hydr o-t hi eno[ 2 yridi n-'6-one,” WD
DD@@HEB@&E@PCT/EP2009/002606 59

b anE A NI pnery 4y S héhyRs PR GRYdromferie 24
4 ydrrg@;gﬁ-n?- phfﬂyl 3-(4' -trifl uo(rjomaghoxybl phenyl-4-y1l
7-di ro i eno[ i din

)53c4cnydr@ymﬁo@xq:ﬁe¢ﬂepylrﬁy7rﬂmdrgrd"rlewy[253 -biremidin-8-yh-2r hy

&{e&%{y W%%'pgn&%{)%s%&on;rgl phenyl- 4-y1) - 5- phenyl -

rﬂydibhy-dl’-m-ihlydﬂﬁ@E@ oo-Fphemyls, Wiﬁ‘\y'mawthleno[z 3- b]pyndln -3-
-fluoro- hydr oxybi pheny1l-4-y1) - 4-hydroxy- 5- phen
ylib'BhﬁnldT‘h%WWﬁ 8Ri} 2, 3- 10Db] pyri di n- 6- one,

o-ﬂ&ﬁl eﬁé%é,zit\%ﬁ]’\ggh di n-(@yﬁgne, KM y[b- @W&WG,@ Jih%mdr
tBHeferdrEQJGI-h}pxyﬁhlrpMmyel 4-y1) - 4d|h¥d250)c% 5-pyridin-4-y1-6,
Lo S %&Lywsfh@%a%sh@wwew F4/BPhenK-6.7slinydro-

@ngncﬂwi&\lg}' poritii-6RRke2, 3- b]pyrldln Lone: Met hyl
I OXy- 6- 0X0- 5- pjv1r|d|n 4-y 7-di hydr o-t hi eno[

Q-hs'dtqw&[%metboxy%)w @ﬁyylplztemd} 5fpt3ﬁrwt-§ 7-dihydro-thieno[2,3-

he 4-yl -
iTPPfg 'é}{?n@ pyri din-4-y1-6, 7-di hydro-thi eno[ 2, 3-b] pyri

8-[2-hydroxy-4-pyridin-4ylphenyl]-5-phenyl-6,7-dihydro-thieno[2,3-
20 44 )?n #ur yl) pﬁlen)i/) -4- h{/%r ox)g/] ppyrlydl n- 3);1 6, 7-di [
BlpyFidincGriode] 2, 3- b] pyri di n-6- one,

S SRR et B hardténdi o
ElplyyidineG-pna:; (_4 hydr oxybi phenyl-4-y1)-5-pyridin-4-yl-6
S - By Parmet oAb R4 Bpherm s gl ahienol2.3-
@P ngﬂpotb'*%ﬁ% t(gl eﬂ%rzoiyb%ﬁéag/gl 2 Sl;)ng pyri din-3-yl-6
4'A4ehydrdxy-6rdxce heghzrel-61]-gipy dii-thienaf@e3-b]pyridin-3-yl)biphenyl-2-
carboxylic acid,
4’-(4-hydroxy-6-oxo-5-phenyl-6,7-dihydro-thieno[2,3-blpyridin-3-yl)biphenyl-3-
carboxylic acid,
4’-(4-hydroxy-6-0xo-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-3-yl)biphenyl-4-
carboxylic acid,
4’-(4-hydroxy-6-0x0-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-3-yl)-3'-
methoxybiphenyl-4-carboxylic acid,
4-hydroxy-3-(4-pyridin-4-ylphenyl)-5-phenyl-6, 7-dihydro-thieno[2, 3-b]pyridin-6-

one,
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303- (2" -fl uorobi phenyl-4-y1)-4-hydroxy-5-pyridin-3-yl-
6, 7-di hydro-thi eno[ 2, 3- b]pyridin-6-one, WO

wWQQ09/1338680PCT/ EP2009/ 002606 60 PCT/EP2009/002606

3- (3" -fluorobi phenyl-4-y1)6a- hydr oxy-5-pyridin-3-yl-6,

7-di hydro-thieno[ 2, 3- bipyridin-6-one,

3-(4' -fluorobi phenyl-4-y1)-4-hydroxy-5-pyridin-3-yl-6,

7-di hydro-thieno[ 2, 3- b]pyridin-6-one,
84vyidyakye3y(4-pyfizlin-Betiplye iyl phgmehyi6 yidihgdmhieho2 3-ylpyhdin-6-
, 7-di hydro-thieno[2,3- b]pyridin-6-one ,

90w dr oxy- 3- (3' - met hyl bi pheny1- 4-y1)-5-pyri di n-3-y1-6,

R T TRy LR ) B P oo thieng(2,-ployidin-6-one
Z-hdnyar 34 himetiogx3/b&hergb Bpyl)-i S phetyl € @;dihydro-thieno[2,3-
4- hy. - 344- (3-f ) ph l]-5- idin-3-y1-6,7-dih
QRO ER8R2. 3. 0] pyr 1l he o one, oo A
R S PG S arG ehof2 5+
bpyridipe-one-,5- pyri di n- 3-y1- 3- (4- pyri di n-3-yl phenyl) -

awl-di h -t hi 2.,3- idi n- 6- - .
fpafony SR B R mg SR o Pamu g sipreo dhisrp 23
BIogtilinde-@niehi eno[ 2, 3- b] pyri di n- 6- one,
3-(4'-fluoro-2'-nethoxybi phenyl-4- 1%- 4- t]év)dr oxy-5- phen
$-hydroxydd4 drydroxymes]yibie emtﬁ'ﬁpgﬂ eny-tofgdlihydro-thieno[2,3-
6Tp Yiﬂirngé%h -(2', 4" -di hydr oxybi pheny1- 4-y1) - 5- pheny1- 6,

Ydi hydr o- Thi eno[ 2, 3- b] pyri di n-6-one,
4-Hydetngx3-( 3= ydrokymethiiiphain Phgsyghdnyl-b), 7-ditpRRo3AePo[ 2, 3-
7-di hydro-thieno[ 2, 3- b]pyridin-6-one,
bIpYIIANIR-8R¢. 3- ( 2- net hoxybi pheny1- 4-y1) - 5- pheny1- 6, 7- di

3tk i -5 L din0a-Hoe L5- -6.7-di -thi -

A e I R RO Srbep G T A aoshisto2
b}p@rif'ztmeﬁ-byldr ot hi eno[ 2, 3- b] pyri di n- 6- one,
b R SRR BB RI RN

- /- - _ I 1 v « i i
R ) R ity Hena(223 lpyricin

©08/ 135580PCT/ EP2009/ 002606 61

LRSS 2 eira RS BRE N T S B Rl ffo Yk 31223 Bipyricin-

6-one,

4-hydroxy-3-[2-(2-methoxyphenyl)pyridyn-5-yl]-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

4-hydroxy-3-(2-phenylpyridyn-5-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-[2-(2-hydroxyphenyl)pyridyn-5-yl]-5-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,

and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

10 . A compound according to claim 1 selected from the group
3-biphenyl-4-yl- 4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
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4- hydr oxy- 3- ( 2- hydr oxy-4' - met hyl bi phenyl-4-y)-5-phenyl
-6, 7-di hydro-thi eno[ 2, 3- b] pyridin-6-one,

WG 2000485558y - 3- (2, 4' - hydr oxybi pheny1l- 4-y1) - 5- phR@T/EPBIF002606

di hydro-thi eno[ 2, 3- b] pyri & n-6-one,
- (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b]
pyrldln 3-yl)-2'- nethoxyblphenyl 4- carboxyllc acid,
hydroxy-4 - (4- hydr oxy- 6- 0xo- 5- phenyl - 6, 7-di hydro-th
4@&6(@(3/33%? ﬂwdrdkyblahe'lﬁ% )’b‘rﬁahbefwlﬁ47mmwhie@oh?:3tb]pyrldln-
é_h§droxy 3- (2- et hoxy-2' - met hyl bi pheny1- 4-0) - 5- phenyl
di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

Lol a3 0 At o A s otz

b]@&flﬁ'y‘tﬁ'@ﬂ? 3-[ 3- met hoxy- 4- pyri di n- 3-yl pheny1] - 5- pheny

R SRR A PaRy Ty B b A RS- wispeiz prblpyricin-6-

Jn@h hydr o-t hi eno[ 2, 3- b] pyri di n- 6-one,

hydro 3- (3" - hydr oxynet hyl bi phenyl 2}/
Uiy -6 TR DR lgh Yy Pa G Ty cro-thienol.3- b]pyndm—
é dr oxy- 3- (4' - hydr oxynet hyl bi phenyl-4-y1)-5-phenyl -

9 i hydro-thieno[2,3- b]pyridin-6-one,

3l-(4 (Hdrglipbeyyle4-gKes-by piueyyd-pheryled, Mydihpdrokthismal[ 2, 33b]pyridin-6-
%I di n- 3-yl ) bi phenyl-2- carboxylic acid,
(4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- dlhydro t hi eno[ 2, 3-

%}W@ﬁ/y@ 8- Mbﬁrﬁiimaﬁéb{ﬂ ﬁxl)%gﬁéﬁg@ - gﬁ}g){oql thlenfg,%-_bg?yridin-

ox - 6-"0x0- i eno
®pnedi n- 3- yl)blphenyl - carboxyllc aC|d

w‘i %@Wvﬁox%ﬁgﬁ’ﬂ% ﬁaé@a@y%émﬂ LAl .

M@hhca%na (4 pyridin-4-yl phenyl) 5- phenyl - 7 di hydr
hlen pyridin-6- one,

‘2-009701@ 82) @gﬂngmr@dzbwe-%wndm 3-yl-6,7-dihydro-thieno[2,3-

X’ (4- pyr| di n- 3-yl phenyl) - 5- phenyl - 6, 7- di hydr
@Ppﬁﬁé%@% b] pyri di n-6- one,

I BryfilicvalyipBéAyIc By f)d-hyd xgre-byriGinkdi¢h V- Gihyd - thishic]2 {3
i.enqg[ 2, 3- b] pyridi n-6-one ,
RIPMAPPDS. (4" - net hoxybi phenyl- 3-y1) -

Ehﬁaﬁﬂ% % r?g mthg{)ﬂe@ neﬁr_ldéx??:l}?_é,Vddlﬂycﬁocm%no[zis
Epph@nﬁioﬁe? di hydr o- thleno[2,3- b] pyri di n- 6-one

dr oxy-,3: hox h nyl-3-yl)- , .
S b ot vt reRa REsvTs) ghenia inypso-thienof2.3-
@ggn&“q§gﬁg 3-(4'- hydroxynethylblphenyl 3-y1l) - 5-pheny

-di hydro-t hi eno[ 2, 3- b] pyri di n- 6- one,
4- hydroxy— -(3’ hydroxymethylblphenyl -4-yl)-5-phenyl- 6 7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-3-(4'-hydroxymethylbiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4’-(4-hydroxy-6-o0xo-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-3-yl)biphenyi-4-
carboxylic acid,
4-hydroxy-3-(4-pyridin-4-ylphenyl)-5-phenyl-6, 7-dihydro-thieno(2,3-b]pyridin-6-
one,
4-hydroxy-3-(4-pyridin-3-ylphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-

one,
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4- hydr oxy- 3- (3" - hydr oxynet hyl bi phenyl- 3-y1)-5-phenyl -6
, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,

W@ 2008A43588- benzodi oxol-5-yl ) phenyl) - 4- hydr oxy- BE pRBI0$9/602606

6, 7- di hydr o-thi eno[ 2, 3- 15B}pyri di n- 6- one,

3- bi phenyl - 3-y1- 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno|

2, 3- bl pyridin-6-one ,

4- hydr oxy- 3- (3" - hydr oxybi phenyl- 3-y1) - 5- phenyl-6, 7-di h
wehyatrd -84 Qf phedwindypivlyha-pl-Sopleenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
4- hydr oxy- 3- (4' - hydr oxybi pheny1-3-y1)-5-phenyl-6, 7-di h
98fo-t hi eno[ 2, 3-b] pyri di n- 206- one,

- I - - - ) i g~y - -
AP AR RR A ERRCRRANED) DAL Y hod o B STers
themgol, ingluding 2nigheray threoflynalbratibs- 5- phenyl - 6, 7- di hydr
o-t hi eno[ 2, 3-b] pyri di n-6- one,

254- hydroxy 342. (2- hydroxyphenyl ) pyri dyn-5-y11-5- pheny
6 A éBn'? Bé@rﬁﬁ%ﬁo%éau‘?rl R)el &8 o the 61%’1
pharnaceu y usa erivatives, salts,~so vates

and pi;\aemeoestmwlysustabhr derfivatives| salis gsolna;tesuaad stdrepmoiners

tlos 10. A coppound accordlng toclaim1l
brdet, inyaiBieReres st Brahnde-a. vi
4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-b] pyri di n- 6-
one, WD 2009/ 135580PCT/ EP2009/ 002606 63
42 hy Arepypauiricof feprtisx b itp mearyfadtuya p-@rppeumnyd obformdian(l)
ydro-t hi eno[ 2, 3-b] pyri di n6-one,
2-chl or o- 4- hydr oxy- 3- (2' - hydr oxybi phenyl-4-y1)-5- pheny
| -6, 7-di hydro-thieno[ 2, 3- b]pyrmgﬂn 6- qne,
53-(2' -fl uorobi pheny( - &) -14- hydy oxy+s- phenyl-6, 7-di h
ydr o-t hi eno[ 2, 3- blpyri di n- & one,/ =
4- hydr oxy-3-(4' - hydroxyblphe Q yl)
ydro-thi eno[ 2, 3-b] pyri di n6; ‘@
3-(4'-fluorobi phenyl-4- ylﬁ 4 voro%}-S-pheny1-6,7-d|hy
dr o- thleno[2 3-b] pyridi n-6- 100ne,
4- hydr oxy- 3 (4'-nethy|biphenJanuyﬂﬁ)S-phenyl-6,7-dihy
dr o- thlEnR[Z 3-b] pyri di n6-one,
4- hy P03. (2' - hydr oxybi pheny1- 4-y1) - 5- pyrldln 4-y1-6
. 7- dRMyE, CB“HH\:%%E%é’mlﬁd;@Wdl@ét@d% eldim
154 hydr oxy- 3- (2" - hydr oxybi pheny1-4-y1) - 5 pyridin-3-yl
- 6, 7aqd p/igraphaleigendtomM3- b] pyri di n- 6- one,
3-(2 [ 4-y1) - 4- hydr oxy-5-pyridi n-3-y1-6,
7- d|ﬁ9§ % F%ﬁ%ﬁﬂﬁggé b] pyri di n- 6- one,
4- hydr oxy- 3- (4' - met hyl bi pheny1-4-y1)-5-pyridin-3-yl-6,
7-di hydro-thieno[ 2, 3- 20 b!pyr|d|n 6- one,
13." A’compound of formula (Ill) fo manufacture a compound of formula (1)

-5-phenyl-6, 7-di h
CP y

formula (1)

in which

R', R?, B have the meanings indicated in claim 1,
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4- hydr oxy- 3[ 2- hydr oxy- 4- pyri di n- 4-yl phenyl] - 5- pheny1-6
, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,

Wa200d8BRY - 3- (3' - hydr oxynet hyl bi phenyl- 4- y1) - SPEHER009/602606

, 7-di hydro-thi eno[ 2, 3- b] pyfi di n- 6- one,
254- hydr oxy- 3- (4' - hydr oxynet hyl bi pheny1-4-y1)-5-phenyl
-6, 7-di hydro-thi eno[ 2, 3- b] pyridin-6-one,
4' - (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7-di hydr o-t hi eno[ 2, 3-b

pyri Xiis-a3alhephéom ladd ALK dengtes €,aCs dikyl and the salts thereof.
4- hydr oxy- 3- (4- pyridi n-4-yl phenyl) - 5- phenyl - 6, 7- di hydr

o-t hi eno[ 2, 3- b] pyri di n- 6- 300ne,

N ‘ ! e ] ] o
g1_4t%?’é§é§/si3rg? Q]eggﬁél riio 81, %ﬁﬁ%%éo%‘?ﬂﬂa 8y debriandy to
2009CI85580PCENERADBIa@RE08I6dsable derivatives, solvates, salts and

4- hydr oxy.- 3- (2- ghen ridyn-5-yl)-5-phenyl -6 , 7-d

i hygstte(g@ lﬁﬁ)fé\%é? %grg&%?ﬁg@%ﬁsrﬁ%ﬁ/ mz;ﬁgt, g gﬁ[ﬂpound of formula ()
pharmaceuti cal |y usabl e derivatives, salts, solvates

and stereoi soners thereof, including m xtures thereof

in all ratios.ﬁ? 11. AdQonpoynd according to claim1

sel ected from é\Bljoup har maceuti cal |y usabl e
derivatives, salts, and stereoi soners

t hereof, includin kereof in all ratios.

1012. A conpound (I'l) to manufacture a

conmpound of formula (T) i A which Rl, R2,

Bl have the neani nggy4i ‘ﬂ%@zt ed inclaiml, 15and Xis a

hal ogen atom and the sa t hereof. 13. A conpound of
formula (I1l) to manufacture a conpound of formnula

(1) in which R, R2, Bl have the nmeanings indicated _

in cwaprain R, Rbapa0s) hawssterueapPasoodicetestie daimkliandaX is Cl,
hal oggp atom and ALK denotes Cl1-C6 al kyl and the

sal t 8 Phér eof . 14. Process for the preparation of
conpisuedsteafinfanSurliki réhdtidrwith ¢i borohit 4dididesivativiel BAB{OH), in
phar maceutj cal lﬂ{fr usabl e derivatives, solvates, salts

and WHIGHB o2y g Deanncipricated uePlPilsed in that a
compguder §fbd<y Sh@d oF the fdriud | B ¢drvbrted into one of its salts.

15. Medicaments comprising at least one compound of formula (1) according to
claim 1-11,

and/or pharmaceutically usable derivatives, salts, solvates and stereoisomers
thereof, including mixtures thereof in all ratios, and optionally excipients and/or

adjuvants.

16. Use of compounds according to Claim 1-11, and pharmaceutically usable
derivatives, salts, solvates and sterecisomers thereof, including mixtures

thereof in all ratios, for the preparation of a medicament for the treatment of

" metabolic syndrome, diabetes, obesity, cancer, inflammation, cardiovascular

diseases.

17. Compounds according to Claim 1-11 as direct AMPK activators.



wherein Rl, R2 and Bl have the neanings indicated in
claim1 and Xis O, 10Br or I, is reacted in a Suzuki
WO eaotBmBo Wi th a boroni c acid derivative B2- B(EEJ/RP200$7002606
whi ch B2 has the neaning imdicated in claim1, and/or
a base or acid of the fornula | is converted into one
of its salts. 1515. Medicanents conprising at | east
one conpound of formula (I) according to claim1-11,
a8dUsé op barpatads iacablding sablatndet 1 Y@tthegsepsmatiba of a
sol vates and stereoi somers thereof, including mxtures
meshicaspentingreasing thesuptake obglucesalin (nuskbiasices s
and/ or adjuvants. 20 16. Use of conpounds according to
Caim1-11, and pharmaceutical ly usabl e derivatives,
salts, solvates and stereoi soners thereof, including
m xtures thereof in all ratios, for the preparation of
a medi canent for the treatnment of netabolic syndrone,
di abet es, obesity, cancer, inflammtion,
cardi ovascul ar 25di seases. WO
2009/ 135580PCT/ EP2009/ 002606 66 18. Use of compounds
according to claim1-11 for the preparation of a
medi canment i ncreasi ng the uptake of glucose in
muscul ar cells.



