WD 2009/ 124636PCT/ EP2009/ 001937 1 THI ENOPYRI DONE DERI VATI VES AS AMP-
ACTI VATED PROTEI N KI NASE ( AMPK) ACTI VATORS 5FI ELD OF THE | NVENTI ON
The invention relates to thienopyridone derivatives that are

acti vat or swohodR¥6act i vat ed protein kinase (AVWPK) of f ecimpgood/Bo193k0
RL (1) The invention also relates to the preparation and use of

t hese thienopyridones in the treatnent of disorders such as diabetes,

met abol i ¢ synd j { Im'p WG
THE | NVENTI ON W@H‘Qﬁ%@gwmgf‘wgéom ec Pogcm}\?ﬁl ng nove
conpounds havi INASEAMPK) ACPRHVATERS i n particul ar those which can
be used for the preparation of 20medi canents. The present invention
relates to conpounds that are useful in the treatnent and/or
prevention of diseases such as di abetes, netabolic syndrome, obesity,
cancer, inflanmmation. Al so provided are nmethods of treating

di sedses AHELB Qb4 INVIENEIONan be 25treated by activating AVPK,
conprising adm nistering an effective anount of a conpound of this

i nvention. WD 2009/ 124636PCT/ EP2009/ 001937 2 prophyl axis of the said
di seases afte inwehlimn usletesf tocthigroppddors deriditivgs ttbat hee activadtrisosi AlAPK-
t he preparat.i on .of a.pharna Lcal.for the treatnent and/or

prophyl axiasc‘3?te{jt?éOt?gF@nﬁ?%@zgggt@r@P?o ‘0 a process for the
treatment of the said diseases which conprises the adm nistration of
one or nore compounds 5accordi ng@ato the invention to a patient in
need of such an adm nistration. Surpri®Hgly we have found that

t hi enopyri done derivatives activate AMPK; thgrefore, these conpounds
are especially suitable for the p and treatnment of diabetes,
met abol i ¢ syndrone, obesitygR! er |l i nfllammation.(N't has 10been
found that the conpounds accordin t gvention and salts thereof
have very val uabl e pharnmacol ogi cal progerties while being well

tol dfated. In particular, they exhibit AVMPK activating effects. The
host or patient may bel ong to any mamual species, for exanple a

primate 15 species, particularly humans; rodents, [pcluding mce, _
Pats and REsueaton aissieltenty bedrepaiionciiuse: of Hesgthienapyignes in
model s ar qn@frehfhShtasttdid e RRN SR MapbicsN RIS tdyARDmMARRSIY, hacer,
provide a nodel for the treatnment of a human di seaSe. AMPK i s well

est abl i shdaflasmatigansor and regul ator of cellul ar energy honeostasis
20 (1I—Slardi e DDG and Haw ey S. A, "AWMP-activated protein kinase: the
energy charge hypothesis revisited" Bioassays, 23, 1112, (2001), Kenp
B. E. et alBACKKIRQUND/GFcTHPINVENTI®Nnase, super netabolic regul ator,
Bi ochem Soc. Transactions, 31, 162 (2003)). Allosteric activation of
this kinase due to rising AWP | evels occurs in states of cellular
ener gy depfet iigventidRe he@StHd igtgectesi MabiHy eoneneoripduhas phavild ataloable
of target enzynes |l eads to an_adaptation of cellular mshabol ismto

| ow ener gyPrape@ies. fhePariculss  those oivnghPIcac they 4588 fondlie e AremRsptings of
i's iqi bi t&@&cﬁﬁweﬁfg‘? consum ng processes and activation of ATP
generating pathways, and therefore regenerati on of ATP stores.

Exanpl es ofhepneResiubsentioneslaiee luemaeatds thabaecugabahiy ithes keatnEmt agdr

HMG CoA - s ' t s " j ' r i
ki nase casé:rg‘géeﬁfoﬁa‘ift ?%%J%éé&tg Héh ragg%l?g?tg? yﬁée:tg?/cﬁr@g% r&‘g? %@ bggllhg %ﬁgéﬂ
chol est er ghildmestion.hesi s", FEBS letters, 223, 217 (1987)).

Phosphoryl ati on and therefqre. inhibition of ACC |leads to a decrease
T ratty A0 HoRRRLSHE et RETRANDS dRnede ehd ankRe HIREH SR ve
i ncrgase itedied by AGivatinY\AMEROLRHHRFBCIAERRAOMS Ah9aTedliveXxirdolmtosr a
(ATP-generating). Phosphorylation and resulting inhibition of

HVG- CoAr edi9drRednd|of djs im@riicBecr ease in chol esterol synthesis. O her

substrates of AMPK include hornone sensitive |lipase (Garton A J. et

al . 'phosphoryl ati on of bovi ne hornone-sensitive |ipase by )
The present invention therefore relates to compounds according to the invention

as medicaments and/or medicament active ingredients in the treatment and/or



5 mechani sni, Eur. J. Biochem 179, 249, (1989)),

gl ycerol - 3-phosphate acyltransferase (Muoio D. M et al.

"AMP- acti vated ki nase reciprocally regulates triacylglycerol

synt hesi s wodoedeabicgs aci d oxidation in |iver and nuscl e:pcauird@poaoihat
sn-gl ycerol - 3-phosphate acyltranferase is a novel target"”, Biochem
J., 338, 783, (1999)), mal onyl - CoA decarboxyl ase (Sarah A K et al.,
"activation of malonyl- 10 CoA decarboxylase in rat skeletal nuscle
by cont r agirbsHyias of kise Al distaset edd o dbeiuse ldf raseauntds vadcording to the
5-am noi m _dazol e- 4- cgboxam de- 1- 0- D-ri hof ur angsi de” . BiLol.
S e U e B S e
liver net abobihgmis 5 @eadad d@ldses8nduRAUE d acds fohthd frdstment ofithsejaid
cause of fasti'ng W¥lpergl ycema in T2D (Saltiel et 15 al., "new

per spect i viseasesoWhied rsineises: tiat EPRIRGIAN ol QNee AMMERIre o COMpPIENGS
di abetes, ¢ ; = . : S ihd ver is
Fequrat od BYCIT 1oge Tartiend9d Pationtin ERRRRERE Bk safnistfion

car boxyki nase (PEPCK) and gl ucose- 6- phosphat ase - G6Pase). Activation

of AWPK s resses the transcriptiqgn.of theses genes.in_ h )
cells (Loﬁﬁe%n@v we haye ?%da%%oitm?ﬂ%yéﬁgﬁ%- %ﬁ“f%’)‘(’g?d %@R’%?%Mdpé
m m cs t hghgfefdte! Ihde | EEHDOINARN ard eepupiadigsboitabtd foheth2 lpeyvention and
gl uconeogeni ¢ genes PEPCK and 8| ucose- 6- phosphat ase, Di,%bet es,

49, 896- 903rqEbDA0Y §f digbrias: MtaPolsnSH1EeMEoRPEH g GRAEY s Inflammation. It has

gl uggneoggnes, rﬁuﬁ&ftﬂbaplqptgyf&of@’&gneé ReEod B HRTEIbA nd T8 anBfdoP flkse

may be due to its a own- regulate key 25 transcription
factors suwehy ssluSiERParmac@hoiai@ropertigs whilefasing well Ilgratad.i vat ed

protein kinase. i nk.sm of 0L ion" J. din. Invest.,
108, 1167 i?f%%ﬁuyaré’b&&%}h?ﬁa@wlaslﬁcﬁﬁwi?ﬁ%{%. " mechanismfor fatty
aci ds sparing effect on glucose induced transcription: regul ation of
car bohydrat e response, el emanb\ePi ndi n%@grot ei A by AMP-.acti vat‘ed imat
protein ki HgsBOSLOr ptant repeRelongAc Ao marpa) e dol AFYLRE 2 PUMEE
et gls., " '@‘%ié@?e%?ﬁéﬁicﬂlé@!kf@?fr?éh@tr@cﬂerﬂﬁ,(iﬂ@@lam BceHMits &nidyigmsters; rabbits;

mat urity-onset diabetes o e young i s a novel target of

AVP- act i vaiseegr e, riagsn £889. ¢ica g@él mggiels) g1 of JNGISSt foF axpetmestal
hosphor yl.at i i .0f 400 - r W
phosphory i gt%ﬁﬁg?f?énsl, g\?{ét?@ L hraviak acﬂggélkﬂl\ﬂﬁl‘fé t\?/eB‘%M%Ht 8fa R8N (d@nge!

et al., I on ranscription
2009/ 124636PCT/ EP2009/ 001937 4 activated protein kinase;

PhosPnory | lgbR ot ARG yEhSS 58 L 4sksbPh el oY LA PUSHERY nomeostasi
cckmlsjodelr eq l—@&-liiarD.la. tdr@CwaE)f(&wgi“dmmatmat@D ptate&ptmmsoela': riloke eedrglyl charge
skel eta scle glucaose uptake becayse it i ivate paralle
with el evdliPoess Awﬁe%nﬁl%*aﬁ%e??mﬁ‘ﬁ’ i?@tg{)l erﬂﬂoé%a?{s aé‘ne‘érkw'
stores (HUB9AeRpratein kidaR6! Siyse! metabBlid addubdiof NBRIChERY, SheNTedisactions,
acetyl - CoA carboxyl ase and increases AMP-activated protein kinase"

Am J. Phydh d62ERE@EN. Alstengsacitvationy of thisfnasesaue 19999 AME (e YR Rerws

Al CAR- i nduge ivati N _gh#gos k irbbnigk
AR A T B S B Lo i e ot L Ul
aci &2soxi dattiaspharythtighud éargetipnzikees leadato ansdeptatinmof gelluigymptabolism to

Endocri nol,., Met ab. 3,-4E1107- ( 7)) coni ot

gl ucose t rEQWsWQ%F% ‘(E’.‘U]‘ﬁs e%%c;(ﬂoi# “&??hg%yé;@%ﬁﬂgbeﬁ%%nd@s ’Q inhibition
(Kur t h- Kr agizgkP" &nsOMiggroseaised guvdo betivatisn naf SETR cjanesatingn pathweays, and
GLUT4 transl ocation in skel etal scle, Diabetes 4I91 éOl 7-.1671 hud
(1999)) . OPereteien FRISREERIGEK Oh A\ TR re1eESy o AVERs gEPRYalps ipgluae
muscl e aboéée‘fﬁ%ﬁﬁ'c%xg@éb PTG Ahd HNMGHE6A S- ekt (Ot DMk at eda
gl ucose uptake (Mus J. ef al. "Arole for AVWP-activated protein Kinas
in cént r acedreomuaicysisoNoiein ddnast easeAdaciaelivalR §io redylaiobk ENEYRPS ©
muscle, My Cahly ahg W8Rtd8f dicSiMdsis' ThEEBST iiteliregsz 8110968t (1dw)).

Phosphorylation and therefore inhibition of ACC leads to a decrease in fatty acid
synthesis (ATP-consuming) and at the same time to an increase in fatty acid



30 accumul ation, to inproved insulin action. Finally, the increase in
energy expenditure should lead to a decrease in body weight. The
conbi nation of these effects in the netabolic syndrone woul d be

expect ed twoSh@nkdsgeantly reduce the risk for acquiri Nn@gcr/ep2009/001937
cardi ovascul ar di seases. WD 2009/ 124636PCT/ EP2009/ 001937 6 Sever al

studies in rodents support this hypothesis (Bergeron R et at "Effect
of 5- am noi m dazol e- 4-car boxam de-1(beta)-D-rifuranoside infusion on

13 3 vi1 336%@%@? @@;‘Qg@ﬁm@? ﬂaﬁ@gb‘«@%xﬂﬁﬁém ?é‘c%ﬁ{g ihBoRion @m@et@é;\-

-~ am noi m dazol e- 4- di car boxam d
ri bonucl ecsdutdase leatistne deqneaﬁﬁe@ cﬁwogeatﬁrobeymmm@s@ﬁ@r subsirates of AMPK

i nsulin-resis t di abeted..(oh/ ef,ol

(2002), Léci P‘ rﬁoneetsegfltl\(ie H)ng% é@aﬁgnc%goﬁ%}c&t oot ﬁEOWEmP ﬁ f b yine
and ﬂb/ db hﬁﬁgﬁgn%ﬁﬁsaﬂgﬁﬁéﬁﬁw m?ggm?%i pgdtggniaaamé; rﬁﬁ i@ntémaiel mmﬂoly’uc
Bi ochem an i 0 s es u et

" LoAg- ter"‘FﬁQﬂa{?@%’ gdlﬁ”ﬁl str ggioé‘ﬁe%dl}g@s %éé’ 8@‘(@)& &‘Yﬁﬁ&%!?’cee Sziﬁ'été
| overs bl %%ng%ﬁ@l%?é&&(l\'fiﬁb@%% 1A 4i sphipvcigataatig® picidbealiyn@dites

resi stance rome D abetes, 51, 2199 2002{) Until recently nost
in vivo stiatiylglydesclesynthesisland fatheagig/pridebien ialier andanrscly: eddence that

bl |
P oo, ATt o edite AWiaRtdrisd iy BThdval {AGE, BloBhofid, BB, 73,
A!\/EK aClt i\ Q%Q)E,Gmbmm (I?M detarbbxyldse @arabllmt &anflada Aacdlvahmrm@iamldeyl-
r onucl e lde, a. s CITIC |vaLll n - a a

o odBe! e GecdtopRiiges s ot soietal fluscis bR Zhht Rl e Bl 3k Eidrsd

However , fk@eﬁﬁ' RiRads bstiiRoPB-MRomidhLole-A-ddbRxEead- AR DmbRfurahtete”, J.
enzynes, d therefore not a SBECIfI ¢ AWPK activator (Musi N and

Goodyear [Biol)ChemTad7de 2HR§t REOANP- act i vat ed pr otein kinase for the

and Mot anAEREP iy B @GR n, e aE Y VOER, BEEbol I, el 05

have dermrmmmled byethefliver &l a efa‘jm:amsefof Bastimgdupergvoenielin di2lc(SaltehrRt

adm n| stratign in rodent no and t

(Berlger on 'é‘fwé’cersméﬁ'f"éﬁtm f%g HF F %ﬁ} e@eggc@?%g Eﬁ%@ 9f P 2
ri bofur an%ﬁt@e& Hisi@N5PN5RY (2001D)gGURBAEoGRIARDIN Hie Iiverlleaagsaatéd by
obese Zucker rat's", Diabetes, 50, 1076, 2001

5- ami noi nifAWHBEeeUzYMes; SUghhHB% RHAFENPEHYRYEN pa@ogv@a@%rei{’ff?%)o%%

gl ucose h as | L t etdsc 0
% abet of ogT Sk BRbiaddhel i) LEARRRLY, SRbnaNaRCIAIC ARRKODRUBbREces e

treat ment tensotiptoin avfd esed geoes wint hhwmmadé@"@aib@cmeeéd qj| @osé-
con nt rat| an 9 O; I

3 ARG o RN s FBsiog ol fhe, Eiftetst €PbuirPyp the
di stur banmrmd)ri cﬁf\MaeS’. kdyogidcqrreegeniceganes RERCKianp| gydasg-G-phosphetase,
the insuli esi s D abetes, 51, 2199 (2002)). For
exanpl e, fslé\é A#@ggggﬁlq%@@satl on in the obese Zucker (fa/fa) rat
leads to QAMﬁﬂuﬁéﬁ\@lﬂohnai@baé@&ﬁnirégtﬂéﬁé@egludﬁse@BﬁefsiseEcﬁr@ oy asindsothan
i ncrease in HDL chol esterol and a WO 2009/ 124636FCT/ EP2009/ 001§key

nor mal | satdesss SIXPERSHYL o aseARGS Maysbasvededly apritydogrown-deddls
tol gfsance yps nétMn“f%JéRﬁQ'su?éh & sREBP-iteptdcote l atgse foatwp@@wéted

oxi atlon y activating AMP-activated protein kinase'', Nature, 415,
339, -200yrpiein rkirgsehiropreshaaisth ¢/ mtfoide, agiogayd. A@@ARlnvest 108, 1167

adm ni str ose.,by , t
"Acut e an?@ﬁﬂérﬁ%ﬁ%é?ﬁ@%g %’% u{c;ib%oef)'" anﬁéﬂ% r?n&f:%n@iﬁdsA p(ﬁbg ofiec
decreases dil ghdoge un@s@dccraa@u:rtptlam oepllatidsi of lwarhohBdad ysspdRes. element
Conm , 294, 798 2002) adlt to Al CAR, |t s, f ndt
di abetes dig ”Qreéﬁo@ﬁ% %’tyc’g‘pﬂp R4l %ﬁ‘e\?f’n o a0 S:Ilﬁ'!' 574, 5850
concgnt r atfhwaec{ %V(%c@rc eletal Héﬁat&y@é n&é(é’a.a@btdrancﬂgom)@bewmm naset
in mechanismof netformn action' . din. Invest., 108, 1167, (
maturity-onset diabetes of the young is a novel target of AMP-activated protein
kinase” Diabetes, 50, 1515 (2001)) or by direct phosphorylation of transcriptional

coactivators such as p300 (Yang W, et al., “Regulation of transcription by AMP-



25 have constitutive activation of the PI3K-Akt signalling pathway.
Treatment of various cancer cell lines by Al CAR attenuated the cell
proliferation both in vitro and in vivo studies (Grl R

R., " 5- Am nQonBb@azfebe- 4- car boxam de- 1- bet a- 4- ri bof ur anggir@e2dohd1pirt s
cancer cell proliferation in vitro ang in vivo via AW-activated
protein kinase (AMPK', J. Biol. Chem (2005)). Two reports link the
30 treatnent of nmetformn with a lower risk of cancer in diabetic

t t 1 . H . o
Frabeti o naspitgny RinsSBTPhOIBAoRBRANECRT Tt Block8 & fintefaction wirn
2009/ 12463&!3@%%1@@;/30018&7 ChéFhe2 5 138341 (20007 ard/PRR{Y2.Al CAR has
b h { d he |
Pesul 11 g MMPK, BoraBudesRO 7 aRontipeivk condBRRDIE e CidningpeRl etea
Many canceh, 5@k | fudisePlimyké verakisslityisi mwm@em p@bﬂel%:ﬂd%!ét@ﬁbnfrﬁm!\w?

acid synthesis correlated with high |evels of FAS. ] nhibition %g FAS
5 suppr essansl earpglbption|in gealing ShasPie METEN HRES thergeh@h. gcal

ot | CRM AR A M0M! RS aBAT 3XELX! LipbRyide A IHAARE ARfE-

phar macol ogi ca era cancers. sone [1cations It been
descri bed ddtightedl @mems kimasalVRkmact | Rhysiol. @mgﬂ@!nthﬂeiabf | 2f el 363-E66

di seases een obser a nyat

producti orﬁégpﬁ cg"b W%@f' é?%é%m@@dﬁgt%@ﬁ gmé}%ases tgiuqose
J. Neur 0s GiRake (MEPH ot A AT@A@BQ)SMAJ@?&S% AMP-amdatecbmrdtem kiriglsepfatty
attenuat es EAE progression b im |n%a|nflltra;|on SfﬁJ C g

acr ods bl o ppidatiopaaind Q‘“Q%@Bﬁpﬁtﬁ fgt. mgpcig] A %P Qffinot.
2005, 175: 57. t Y@ Rag t rer 4
84: 614- 623)a g%}l)d ?7{3 %g ?%g‘fﬁqéggég%ﬁ CrO Egen}hz?/ﬂ% hat AMPK gctﬂa\?gﬁt)? ner

15 agent s (§HUB fugion-wit blasma Gleyntiges (Surinraeaeknsl-GMD-ardRigR alq %%!ﬂ

otenti al t e
ﬁeur ol ogi C;QH %r g?ﬁ%mﬂk’ c?%ﬁgé @Lgf{fﬁa ar%ﬁ&%ﬁ ﬁrléc e\e'?ﬁ\ .8\'858@ Dtabetes 48,
PRI OR ART 201651602 (19919)9“ @wbompretsmoano‘iogam dmmedéead/aubueé ih cﬂketatrd
treatment of cerebra SC oph
di scloses THPERAYHIS Sﬁ é% wﬁafyoﬁ)m 'és t?oé’ﬁ?ﬁé?ﬁ%@?a%??d fycose
Ej he f reat ”@;Er}bk@f(wﬂl @3@& &S, ;Aq’@ms fdrYAHS’f M&ﬁﬁcpno\t@h Kirsase2PVORARIZ0GO Hhd
i scl oses thienopyridone derivatives for the trea n
treat ment aPoRCalsEHRed @hcOSEyIASPRIIPR SHS/FIhiss!e w &:1?%%{&3
| NVENTI ON 0 0
om0t en Y}@Lﬂ We%%_{%@@@& Wé@oécﬂ:ﬁﬁmﬂa@ @w%mnéﬂlhtéhcontractfon
5CONHA, CORAacedplLceRe AptaBepspereasit 1§rapp|@tent et AMPEpediates the effects of
i nde nden f denote Ar or Het, Ardenotes phenyl,
AlCAR op YRR et e

naph s unsubstituted or nmono-, di-, tri-, _
t etra- or Despirserionsive saaiybyn Apsiredm sOiuliCHat BHYAtOANPHHRYestigation on

e e T g e BNl i SR

or ar omat | Goe piRCkRckid HEKIAKOSbNaL CANHORDRS(AS 150, isvin Giparyni
e nono-, di- or trisubs e

oo "N SAEOWREEATVS ARES Tl Sibe Otk peke.

unbrgnched noéd&?ﬁcﬁ‘f'ﬁﬁﬁguﬂ% @Hnt@@ﬁéﬁ‘gné -akfivétiont SMRMPKNYWAICAR Ls Bskbciated

atons may be replaced and/ or Br, or denot es cycl oal ky
havi ng 3- 7with atioereasedhl d:éw@pb@rytaﬁom ofBr ASRED rodent skéletal muscle.

Phosphorylation of AS160 is impaired or abolished in skeletal muscle from AMPK
a2 knockout, g3 knockout, and a2-kinase dead mice in response to AICAR
tfreatment (Treeback et al. AMPK-mediated AS160 phosphorylation in skeletal
30 muscle is dependent on AMPK catalytic and regulatory subunits, Diabetes (2006)).
This coroborates findings of impaired AICAR-stimulated glucose uptake in skeletal
muscle of these mice { Jorgensen S..B. et al. Knockout of the a2 but not a1 §'-
AMP-activated protein kinase isoform abolishes 5-aminoimidazole-4-carboxamide-



and pharmaceutically usable salts and stereoi soners thereof,

including mxtures 20thereof in all ratios,

excl udi ngconpoundsofthefornula(l)where - RL H; R2 = phenyl ; R3=

3- met hoxyplenyily2fdss =H ; R2 = R3= phenyl -H , R2= phenylcrmpRaesoi9s7
2-thiazoyl. 25 Sonme preferred conpoungls of formula (1) are the

follow ng :

3, 5-di phenyl- 4- hydr oxy- 2- met hyl - 6, 7- di hydr o-t hi enol2, 3- b] pyri di n- 6-on
e, methyl 3 prgl F@-{% tion-induced glucose uptake in skeletal muscle,
4- hydr oxy-@’-‘ggg@@, - ?%ey%l#toqc%thﬁog%rg |20,n3lpbﬁj$/r?cliji ne- ZP car boxylate, WO
2009/ 124636 FE5!, HE2E09/2091 9701 10% (§3004)). Therefore, AS160 appeared to be a
e e b4y 18706t B KRS e bl Qb8 Uk thBItA thiiSad

3, 5- di phenmked- Ryghieey -4F axesé, Talbhylidr effebiserwb@da- Ehvivencei tmt2 ALK
oxylic acid, ) ) ., . . . .
3, 5- di pherBPPEESRGE H¥RY TNCREERGANGSiS 26 dPir. Broalion Whis,8poe3siBp JIRRANF
ne-2- 5car L &iordyia-ifl linid oxidation, thus improving the glucose and lipid
4-hydr oxy-@ﬁi%%%?n@t“ﬁﬂ‘f%?%% B o anol 2 3o b] pyridin- 6. one.
4- hydr oxy-@ofien T2Dphenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- one,

3. 5 01 phenyde Rty S RuSi@iinf of WARNSK % 1Ae 780Uitich B RbE oHlyGeikfr Ut
3, 5- di phengido hbkolbegsy eRemgptrhglabolisromas-tecdna ayphrent hi was shoanihgythe
di n- 6-one, ) ) . .
102-Wyano - aslimatedeined tomRIiepts leads B PETHRTRASf AMPR AR PErIRE. '
ne, an increase in fatty acid oxidation in skeletal muscle (Minokoshi Y. et af, “leptin
4- hydr oxy-5- (2- hydr oxyp%enyl) -3-phenyl- 2- hy) - 6, 7- di hydr o-t hi,enof 2
3-b) pyri disigdates fatty-acid oxidation by activating AMP activated protéin kinase”, Naturg,
- h%dgﬁg Y- e 234 BR M ABbrestR hidtherBadipdité daerivdd BBRDENS-1BAdING it
2- chl or o- 4infpyoivenix yeeBbBydreteh oayd hiinig 1 ynetabstieny 1 hes 7 heeRy degransiatas] 2o
3-b] pyridin- 156-0 , : “adi i
2. chibr o A RS MEPIS TP RISt s YamanpUsiy T F 8l padipanests
- b] pyri di nérenstes glucose utilization and fatty acid oxidation by activating AMP-activated
o et Bieg, (Gatr o RSN 235, T2BBEY hofial ! LA ERhRR
204- hydr oXyude(B hanykiaSudro i tibodkeOlradspBrt by KGRI ighutar- ddtheino p2e -
Npyri di n- 6-one 4-hydroxy-3-phenyl -5-(pyridi ne- 3-%I % e w

6, 7- di hydr GoAaspofylass: K ipnyiandeAMiFeactivated protein Kinase activation” PNAS,
4- h%% OxY- §g (s3B! DAY el hethiahDR O Afpi-iflithysd ertlthaBrtds Sebhpis ibé
i n- 6=one, )

2- chl or o- dindgpleralent 6§ ntremsinpagipirmiidP-avaln brimiserdus leyriiasphamviiiep LY
3-b] pyri di n6-one . - .

254- hydr ox§R8 RO YR RFHERDHTCLURIERT B2% %1 hydr o- t hi eno[ 2, 3- b] pyr
i di n-6-onegased on the knowledge of the above-mentioned consequences of AMPK
o O o preicuin Benehadr SRE% kit BE bl MRS (Ro! AR or
4;3“% oxy- Rnirk. CRNaRh ek ags P hpiskshin’ gilicoidsgedibi enghizs3wolufy rédice
- 6- one, . . .

4- hydr oxy- Begaticdiiveasey putpithaph dnproveavsiahghicase hamepaiasis Bngrth dyest
1 pyridin-6; e j in lipid metabolism woutd
4- hydr oxy- %‘f‘%%fbﬁe?ﬂ%@{/ SRS EEP o ey L& 7- dF hydr o-t hi enol 2,
3- bl pyri dinardsenglucodtDuptide/ and 636PeTidEPRdeseMtiaresuling improvement of
4b]h %S: ?)C(“y;]gl:uga%ehy%n%ggggigy%h%: RIS 3 PORMNSA O irf Al EN Ry 1RGOk
2- chber o- 4k Braxdorh- (4- (apiovedy thsaly i atttmeFinallyphibey 1ncr8agheiny Bnérdy

~dihydrot hé%‘eﬂdﬁhf’é g%é’&’lé'lgéé‘ -tc? -aoggdrease in body weight. The combination of these

effects in the metabolic syndrome would be expected to significantly reduce the

risk for acquiring cardiovascular diseases.



10bi pyri di n- 6- one,

4- (2-chl or o- 4- hydr oxy- 5- pheny1- 6- oxo- 6, 7-di hydro-t hi eno[ 2, 3-b] pyri din
-3- yl) benzam de,

N- net hy1- 4x62e@RbREH- 4- hyci r oxy- 5- phens4- 6- oxo- 6, 7- di hygrgpblabeneds2, 3
- b] pyridi n-3- pbenzam de, 152-chl oro-4-hydroxy-5-(3-net hoxyphenyl) -

3- phenyl- 6, 7-di hydr o-t hi eno[ 2, 3- bl pyri di n-6-one,

2- chl or o- 4- hydr oxy- 5- ( 3- hydr ophenyl ) -

3-pheny) - Gl i€s IioRRlLsGprPiHid Aysbtlesi® Bergeron R. et al. “Effect of 5-
4- hydr oxy%S%lfg%'n@eﬁ%(yp enyl) §% met h)l/l-%q?herilylfs&g% di hydro-t hi eno[ 2,
3- 20bj pyraninpinddarme-4-carboxamide-1(beta)-D-rifuranoside infusion ‘on in vivo glucose
4- hydr oxy- 5-( 3- ho - 3- =60 s G r € L4y |
£ oK SR AR G A T, Ehinuera AUrnab81 7 S
3- phenyl- Gt7al By daminoirhiclaedia-Sdltagynadiide Gibomeleasidehmatment improves
e %%reﬂéf';g?@q%}a(ﬂagmm S X eTin St URBSIRA oot il Grabefioyls, 4,
2- chl or o- Ay Ynasbir Rat hat! Siul-henld aReRKiniS tieahyht & db/gb hydr gbib

i eno(2,3- b]pyri )cffi n- 6- one, .
3- (2- chl oroica- mithr MGAR- siesregses- land  GueasRy goBcentTations2, Biagheyri and

-3-yl) benzgj Ci « ;

304- hydroi@‘b @%-%ﬁ‘f?%’g%hg?ﬁy)? 9B 2002). Bull B 8- &1 R i SN Em akar3

, 3- b] pyr i didmifistratien reduces metabolic disturbances and lowers biood pressure in rats

2-chl oro-4- hydr.oxy-5-(3-trifl uqronet hyl phenyl) - 3- phenyl - 6,.7:d}

i onidL 2. 3. GiB Y8 featues giibe St IR e ATV B D 23253 260D

ﬁ_— chl F r2 oéﬁ%%@ﬁyﬁdﬁwmﬁa?miﬁ? ﬁﬁ&@géi@b%hb-wphmﬂtaﬁr AOARY droad]
i eno[ 2, 3- 1Apyr i di n- 6- one r ochl or hyde _ .

N- et hy| - PerDeaRleopEeucsAy af SMP 2R 58 2B, iptraceiiutanP oriiE &Rg; hen

13] pyri di ns. 37 ' (14v ' ivi M.

hydr oxy- 5?3 p%ggﬁﬁ%@@@mgﬁee& rogj-%P ﬁ?\éég%?g?g!ég{]e%%%?tﬁ-%mgﬁeaCt|V‘ty (Corton JM

3- (4- chl oradpdie i‘@«lanmmdﬁyuéaw:%diﬂmanééa-r@iony@e@siﬂﬁi envleziiE- Nejhaddfol

3 (a1 uor SN fMPRSRlsy REotBn Kpsg 19 RS GRS nFiliol P9ReT 2%
- 6- one, 558 (1995)). However, ZMP also acts as an AMP mimic iq the regulati_on of other
2 aoor D st ias: ShARASIYGRL it W ShERE RMHRE B ialor’ 0L i BLBAK 1>
-18]35 § fi- (t;“r up E”Wgtr@ééiihg 4thy AnPcgcBvedted 1 prétain Xivdde Gor? -tk Nyshitmenbi sfntyp2, 2
3- (4- br onARelgY) - Quirgilr Brye sLaggisHaITuNG. yENdesTined ARG dMetabRfie fyperdsrs;
3 (e omipniS(aR02): Several in wivo studies haye demonsigatad beneficia effects of both
| pyri di n- 6acut&@nd, chronic AICAR administration in rodent models of obesity and type 2
-y oxy- HabéielY HSERARY Ty 2. PRERYY Br 5-hihetinfidBlei ebdbokiniiuB -8
4- hydr oxy - fbdfdramesiiexyfusnydn Sn pivenylbedse’ raitdbatisor irhieanadr] 8bédeaynchiar
22 el oF 0- 475 drRIRDE8S( Bhred ey SRAH)1)S0S RNy 1% 2 o, ymieimicarelps-

3- bl pyri di eb&AAwide ribonuclectide treatment improves glucose homeostasis in insulin
202-chl or o- 4- hydr oxy- 3- (4- hydroxyphenyl) - 5- phem#- 6, 7- di h?/dr 0- t hi er%o[ 2
, 3- b] pyr i diesistantogliabetic (obfbo) mice” , Diabétologia, 45, 56, (2002), Halseth A.E. et

4- hydr oxy- 3- {Qap0 4 Ra Zn¥dnic BreRifBNlaforod i dnadimab thee dlith AIbAR A bl

-one,

2- chl or o- 4blhgd raluops8 - danaphtratichs) BischdmaBjdphys 7 Reishybmomt BPEndpd, R08Rp
yridin-6- , u . . .
254- hydr ox@L-r}@- (Ei I§yd%x?/i-"naptll't°ﬁ'9'2t-e§f‘i) -Aé(-:%ﬁer?ffygl,sy?g?%y{ﬁdg-c?ﬁi énr%?lﬁqhg
- b] p3y i di ndiSturigar®es and lowers blood pressure in rats displaying feature of the insulin
2-chloro- 4 Iy O O cymatama” Dok YeenaRY B3 65 Y2do2% PRS Ykardnid; e RidRR
administration in the obese Zucker (faffa) rat leads to a reduction in plasma

triglycerides and free fatly acids, an increase in HDL cholesterol, and a
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4- hydr oxy- 3- (4- n- butyl phenyl) - 5- phenyl - 6, 7-di hydro-t hi eno[ 2, 3- 13] pyri
di n- 6- one,

2- chl or o- 4whbydsomsyesa- (4- n- but yl phenyl) - 5- phenyl1- 6, 7- di ygf@dobio@ws] 2,
3-b] pyri di n6-one, 7

4- hydr oxy- 3- (4- hydr oxynet hyl pheny1l) - 5- pheny1- 6, 7- di hydro-thi eno[ 2, 3-b
] pyridin-6- 5one,

fl Q,Vﬁr . forbfib&idn BHENICBEE Midthnandh &dy dsdbstedidy Hh BrhniReede tcleRry
2- chl or o- 4tehyﬂv1ioalyosku Y42t ekt “Lsptip straiates fatparis pridgtion gy aetvating AMRy

[ 2, 3- b] py
4- hydr oxy- %Ctg’b%d%(rﬁ F'Hgﬁ?/p eaﬁ‘i/r 4%5733(% hzy%%l't{?nf}g%ho lyog abn]d dbidb mice,
- one, 8 day AICAR administration reduces blood glucose by 35% (Halseth A E et al

.1 g4oh droxy cu{e and chror%drreoa)stxpen?%lc?b/g& ng' ngcj:igomgcre \%HR[&IC%&%%%@%EE
4- hydr oxy- @o&&g[&b@é&ﬁ&@ﬂ%&bn@ BlodHeror BRPARY, Red Cordinnyiuo 7obi(200d)8

, 3- b]oyridin-6-one

4- hydr oxy- 8- zdgitigrdicoAleMRni wassioundrthaioihg iahstes -dgug rartfarann caniashvate
3 1 d i
hydré%rg %Mﬁ%\?&%ﬁ%@ ?ﬁ% ?ftllp S]S 7'?5% %n?/t 2 Ro7egf ﬁM(ﬁ-athﬁt%% EOZt,e‘g

- b] pyri di kinseomemechanism of metformin action”, J. Clin. Invest 108 1167,( 2001), Musi
VH O kil '»3@59&%”ya%z;eésééms.%wa%s%%e-m ol YAy W ka4

4- hydr oxy- :%uéaefdflsgb}é@fsewm)ty@ %umégxmwaé,)w J07d| (Rod2)), although it
ro- thleno[2 3-b] pyri di n- 206-

2-chl or o- 4 ?ﬁ/@ﬂéﬁ(?‘?t@fmm |fedv'tﬁiWyfse“é'éfaéﬁaﬁaﬁwmﬁi'?s6’”7‘“13% Jypton.
hi enof 2, 3- r

4- hydr oxy- %Q%Apmf lbﬁ%‘?ggﬁgé@pgﬁe&@xgﬁg @fyﬂglla;{]c;/ré regf e[c‘ﬁnogrr]%etfzorrglnbj\splnrd |lr8Fth‘g
- yl) benzoao;tlvattcprd of 2m2upgitesny kinase (Zhou G. &t al.,"Role of AMP-activated protein
hydr - b4 he

herYs :B?gfhglﬁﬁg‘_ﬁé}n%t&ﬁmﬁ@%ﬂ Nekh: fudadi 1694 967, ( 2001)).

4- (4- hydr o%gors teteatly la Grmationblecull AyiePKoadtivatn djake Dekhplascdied. thibh dingat
m de,

4- hydr oxy- 3YPK ASVARE DABRY 1) 78906 A TeBRs! 6f AT Biepapyitons 4y jiy+iva
I n-6-one, BAdGEHOrD dkcrease in plasma glucose and ftrigiycerides (Cool. B. et al,

hydr oxy- 3- ( 3- net hoxyphen hen -dj hydro-thi ridin
- y306 Xne (ldentlficatlonyand cxaractenzation of a small molecuie A R)Lctn/ato:) t%t treats

4- hygly oxy- kax éqfﬁggﬁé?ﬁyehwaélﬁ-&ameméiha@hén%tau&rcosytrmreﬂef,?oeﬁ-rtabew.,l3!

i n- 6- one,

4- hydr oxy- @C’( 31&t(BOXgPheny1) - 5- phenyl- 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di
n-6- one, WD 2009/ 124636PCT/ EP2009/ 001937 15

3-(3-flurophenyl) - 4- hydroxy-5-phenyl -6, 7-di hydro-thi eno[ 2, 3-b] pyridin
-6-one, 2- mmauitﬁ}rﬁto(;ﬂaérhmomgmwwtewéntmn several transgenic mouse models have

hydr oxy- 5- o-thieno[2,3-b
2 hyar oy B Sruep S HB e, st piety 200 SO ey e Repominengyaiahie
- 6- Ok, Expressxon of dominant negat;ve AMPK in skeletal muscle of transgenic mice has

52- chl or o- 4- hydr oxy- 3- ( 3- ne ¥f heny1l) - 5- phenyi - 6, 7- di hydr o-t hi enolI
3-b] pyri d|¢ergonejfeéed the AlCARe ect on stsmulatlon of glucose transport is dependant of

3 6(3 beWRMW@ct.éatmmr(w -B- Bhefty! “sbid - fir DI abin 280 [ Frofid AlXasS iR

4- hydroxy @nt@ctigniaos ywpokig rpgatet) glecqsedran spertin gkaletal oaugsies nbofscalay

] pyridin- r

A by oxy-GoT 4 AOBP SRR r ST ihsis ere lkeihant Fauses by nnuseeqle NG, iegts

b] py3¢ di n- Sintilae studies in other tissues will help to further define the consequences of

4-hydr Oxy-fgﬁ/l%’% g"dh@ l!)rsl ullt fas? %é’él%@ X{#n)at [ﬁﬁﬁrm%%l%g?c gctﬂfapg (’?)'J\twlrﬁ!j {1 2Have
benefits in the metabolic syndrome with improved glucose and lipid metabolism

and a reduction in body weight. To qualify a patient as having metabolic



6-one, 2-chloro 4

hydr oxy- 3- ( 2- benzyl oxypheny1l) - 5- pheny1- 6, 7- di hydr o-t hi eno[ 2, 3-

b] pyriclin-6-one, 3-(2-fluorophenyl) 4

hydr oxy- 5-wbemgh2f3¢ - di hydr o-t hi eno[ 2, 3- 1D] pyri di n- 6- OBeT/EP2009/001937
252- chl or 0- 3- (2-f | uor ophenyi ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2
, 3- 1Apyri di n-6- one,

3-(2-bronophenyl) - 4- hydr oxy- 5- phenyl- 6, 7- di hydr o-t hi eno(2, 3-b] pyridin

- 6- one, ?]rome three out of the five f01|ow1ng criteria must be met: elevated blood
3-(2-chl or enyl)-4-hydroxy- 6- phens4-6, 7- dj hgdro t hi en8l|12 cﬁ béé’a/” di
n- 6- one, eﬂﬂu(ﬁ @ QVGQ 238/¥5sropae ARG bed glucose above 110mg! e

4y oy BeRF RGNS i A 8B, SGEn Ul iclinorces, 8Rg: food teid

- 6-one, 2chhhgevas defined by increass in tnglycendes above 150mg/dl or decrease HDL

- hydr oxy- 3- hy) ph d ,
g O e A LIRS B, e e Btk
3- (2, 4- di EheMaheBy Setbidnisleatirdughhpilydtidh d-ANIRKdN @ patienhohd, Qalifiesy

di n- 6-
gl (|2n4 di %;&edwpn@wppyc am@ramw@%ﬁ’éﬁwe ipteres) olyaiE e8kt-enol 2, 3- bl p

yridin-6- @ﬁ\ shown stimulate expression of uncoupling protein 3
hydroxypheny lagp rﬁt}oxy tﬁeen I‘OQ[hI eno[ 2,3-1 p?llpl di n-

nyl-6, 7-di hyd %
6-one, 2- c(l:iOE’tS()-ske(ezalfmumle (Zhhydﬂoﬁy@hergﬂ?b’ 3 expression in skeletal muscle:

h | - d
3 (50 P e wistoibenysYs, abh A Activatld DYOR RnBeehiou, ). Physiol
PR LML s i }Egg?hf%ﬁg?wd?mm@?f%ém&ww o prevent
3. (2, 4ol 14 %%@d%@ﬁyﬁyctwe 9852ﬁPSC’ﬁﬁe’%ﬁﬁm‘%g’f‘%{%ﬁtia?%re&%ﬁhﬁs BPEY

ridin-6-ongowg- t?@eoé&lvéteﬁzth?cl@hfﬂxkﬂ%ﬂ@@lﬁid@ pl‘&bsphorylation (Chen Z-P. et al
hydr oxy- 5- pheny 7-di hyd ro-thieno[ 2, 3-

32 (5- chl or6MP-Btlietes BrogiaassHIRED leaﬁvar%ﬁydethﬁh@r{% Se’"fi‘a&P VRS

t hi gnol[ 2 di

(P oon S A B IR ooy R aon fanbs uged to ey e
2 3 b] pyroidulaidy egstems.
203- ( 2- benzyl oxy-4-fl uorophenyl) - 2- chl or o- 4- hydr oxy- 5- pheny1- 6, 7-di hy
dro- thieno[2, 3-b] pyridin-6-one, )
g B{dr OXé ;ﬁ%mPR gl Basle th Fdduatmghireyhf OR phtwmay: GTORI ikyad serinditheeafiog

ri di n6-one,

- chl or o- AU 3L ey, Tegulatas T Arpiel s T BhipitSs) srah andratest

t hi 92310[ 2, ?tellgﬂﬁnﬁ’)ébbgid%rsﬁm@ﬂ@ed H(g?ru&rs@l QienalibexapIRnphgsphorylates TSC2
hy

r oxy-5- pheny ro-thienof 2 i di
3 (3, 5- d?/}gtdrﬁmjaﬁ@ﬁ@(;@oSer-‘l ¥45 increasing ac’uv%y 0{ the 'PS& anHeI’SC—Z complex

g Ogy?gogy thgneﬂltl?iﬁo?(f& l?u)g%iﬁ& t PR RibRs PhRYRI stitnboy PRSsphorylation on

hydr oxy- 5-THredndi6- a’has dmw ndirtinepe dsetthpiphibis Ahe actily, of MTOR to limit

L e St A o AT L ARBTN o O et

3- (3psf | UOTigve- ﬁaﬁétw@awskm by dhe XFI3R-Altesighalbng - phthyey.o Tredteeof 2f
3- b] pyri di n6-one, 2-chl or.o- 3-

met hoxyphe‘f%ﬂP)-‘S@WG? 6%Y ligep {({%Qﬁ?tgpwt&pothphqeélngrpﬂfeéat;on both in vitro
b] pyri di n-&Pn@ vivo studies (Gm R: R.‘“5-Aminoimidazole-4-carboxamide-1-beta-4-

ribofurancside inhibits cancer celi profiferation in vitro and in vivo via AMP-
activated protein kinase (AMPK", J. Biol. Chem. (2005)). Two reporis link the
30 treatment of metformin with a lower risk of cancer in diabetic patients (Evans J.M.

“Metformin and reduced risk of cancer in diabetic patients”, BMJ, 330,1304-1305,
(2005))



3-(3-fluoro

4- hydr oxypheny) ) - 4- hydr oxy- 5- pheny1- 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n6
- one,

2- chl or o- 3wEedd1a0836- 4- hydroxyphenyl) 4- hydr oxy- 5- phenwtafpieodohiysr o-
t hi eno[ 2, 3- b] pyri di n-6-one,

4- hydr oxy- 3- ( 3- net hoxy- 4- br onopheny1l) - 5 phenyl- 6, 7-di hydro-thi eno[ 2, 3
- 10b] pyri di n- 6- one,

4- hydr oxy-$nd acfwibﬁw- Pobp pie AR 1haSbebre siidwh, 13 -rdtbyed eeprehsienaff 2ha
-131pyri di n6-on

3-(5-f uorlmmﬁlﬁdﬁa%wﬁ%r%'i A Aoy FiNgn i sEPRTEasIRD oPh PIHT AT 1B

- b] pyri d' cells, Many cancer cells display a markedl mcreased rate of de
152- chl or o- g{é@efer&%ero S drgxy henyl ) % 4 )

% r oxy- Ehen¥ 7-di h dr
o- t hi eno[ 2n@w ff}tlyyacldl wrﬁl:m correlate wuth hig levels of nhlblhon of

3-(2-)penzy| 5-flu I y

ot hi chol 2. ST eRper Rl ol o Bl Jucks e deam MRy Awﬁax?aeway@ﬁ
r oxy- 5- pheayd ihiditidh hofdFASt Bitaitg[i2, 8- cl@wbl]apgeu fdxrrpl'@rmlaeologtcal therapy of
3-(4-br oméc- 2- hydr oxyphenyl) - 4- hydr oxy- 5- pheny1- 6, 7- di hydro-t hi eno[ 2, 3
- 14yri di ncRHIE!S

3- (2, 6- di f lusgRBesikatiordy Aritasy bEePhRRyAbS Thali AYIHR dshae FNIRK Sadiivator

i di n-6-o0ne,

2-chl or o- %xqtseamﬂﬂam@a;@ﬁyglsease@d; &y -brephehsarved gl AAR attenuates

iy oo, | ki nd mediators (S. Giri et al. J.
4- hydr oxy- -(B@&’ﬁ’%ﬁy sProdiRatory aokines a (

5- pheny! - 6NZudisbipdoe 2004 e2aR29 387h]ﬁp¢ﬁﬁjlmw£snmﬁel and in vitro attenuates EAE

?2(:2% bg]”g%r‘”é}’ee%go”rﬁhﬁwp T it S Q8ey R BERYE oot BHY BhfidrTBES

304- hydr oxgrt. 34418 By €. qusf %mbﬂogymewﬂs 56@8ZayR: Brakadi dtyedr b-Néviresa

[52pﬁen5]1pér Iegl S e H- @;%)[ ndall %L}%g@ﬁé’ece% t%a?Ax/{F)K activating

2009(£12463 é%oc?%géﬂl@ﬁl%%n%&o agents and can hold a therapeutlc potential in
2- chf%ro 4§§|)é;cgr oxy- 3- (2- met hoxy R/rrgt hy( phenyl) - 5- phenyl1-6, 7-di h|ydro-

t hi eno[ 2, SKrakjbﬁyﬂﬂlE%W‘B‘ﬂ@h@f dmeﬂw l@kyﬂeﬂlezl ﬁwpl%lﬁahdlﬁé’fqﬁrl FREHd b 2l
5- phenyl-6,7 &BXH&R E%§W%219} b] pyri di n- 6- one,
Ql !% ar OXY-

52-chl or o- y-4- met hAphenyl) - 5- Phenyl - 6, 7- di hydr o-
t hi eno[ 2, 3- b]pyrldln 6- one, 4-hydroxy- 3-(3-net hoxy-4-net hyl phenyl) -

5- phenyl- 6 %—éﬁ%o-t hi eno[ 2, 3- bl pyridi n-6-one, 2-chloro
4- hydr oxy-g- oxy- 4- net hyl pheny1) - 5- phenyl- 6, 7- di hydr o-t hi enof[ 2,
3- 18k] pyri di n-6-one, 4-hydroxy-3-(3-hydroxy-4-nethyl phenyl) -

T oY o U HOB A% disslaspar Blapory s, Henistyeh-Ter e dwaiment d GoPee!
thi enof 2, 3fscl9é@goérdéd?l.£)pwea al54-h

ydr oxy- 3- ( 2- net hoxy- 4- et hyl henyO 5- (3-cyanophenyl) -6, 7-di hydro
t hi eno[ 2, 3UBj Hhy19, apﬁxzh;acdms@s tlglenopyndones derivatives fof the treatment aseful for the

Yo 0%y 3 (2 (gl AR RIUbBAR/ AP Befgiapheny L) -6, 7- iy o- thi

eno[2,3- b
2- cLﬂs)r o- 4W®200?50519944 didvjatasxipriehopgtidyig Heriyatives -fo3they neriptesh ysgiub for

;fdlh%(rj(r)gy- OE %%”ﬁﬁ?ﬁ?‘ﬁ‘!?g%ﬁe&vﬁw dﬁ@ﬁyl@%'yatoﬁ'hydr o-t hi eno[ 2, 3-13]

pyri di n- 6- one,
SUMMARY OF THE INVENTION

30 The invention relates to compounds of the formula (1)



4- hydr oxy- 3- ( 2- hydr oxy- 6- met hoxyphenyO- 5- pheny1- 6, 7- di hydr o-t hi enoJ 2,

3- b] pyridin-6-one, 253-(1, 4-benzodi oxan-6 yl)

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

3- (1, 4- berwotzb@xamséd- 0) - 2- chl or o- 4- hydr oxy- 5- phenyl - 6, Pcaidpy@dsoetbdy en

o[ 2, 3- Dbj pyridi n-6-o0ne, 10

2-chl oro-3-(3, 4-di fl uorophenyl) - 4- hydr oxy- 5- phenyl- 6, 7- di hydr o-t hi eno

[ 2, 3- 30Dbl pyridi n-6-o0ne,

4- (4- hydr oxy- 5- pheny1-R* oxo- g/ - di hydr o-t hi eno[ 2, 3- bj pyri di n-3-yl ) ben

zoi c acid,

4-(2- chloro-4-hydroxy-5

-3-yl ) benzoi c aci g,
Bty

: oFx{o- 6, 7-di hydro-thieno[ 2, 3-b] pyridin
Zq 9/ 124636PCT/ HP2009/ 001937 19

Kl_ henyl- 6, 7- di hydro-thi eno[ 2, 3-b] pyrid
i n- 6- one, O

3-(furan-2-y1)-4-hydroxy- 5- ph'enyl 6, 7- di hydro-thi eno[ 2, 3- b] pyri di n- 6-

one, 2- chlgwﬁhgh(furan 2 yl)

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

o NS hydr%*‘/?;?gﬁa SiRA ﬁAdﬁ(—iﬁ [bYBo0A, COOH, CHO, COA, CONH;,

2- chisor o- 4- hydr@@NﬁApb@NAz,@m BOIAl SOMNNLAT or Het,
6, 7-di hydro; t hi eno i n-6- one

4- hydr oxy-B% %eﬁﬂgan@%@@ﬁ%ﬂ’ﬁly@i@ﬂé apoffioRyJnote AY rbiES, 3-b] pyri di n- 6-

one, h hthyl, each of which is unsubstituted or mono-, di-, tri-,
2- chl oro-zéhydrggg?ge?&eny‘ ngp y i di n-4-y1)-6, 7-di hydro-thi eno[ 2,'3-b

] pyri di n-6- 10otetra- Zirmamm@sswmcbhyeﬁayﬁah d@&X@HO COA, NHz, NHA, NA,,
6, 7- di hydro-thi hi 3,
hydr olxy}/ 6, 7- d: mzcéﬁ’% Pfﬂ‘é, E’?pyr% dcéN%‘ OQQRAA ggfggmnb(gANH?]NH%

prefigrred conpoW(erH)NHTIR ang@néied, 5- di phenyl - 4- hydr oxy- 6, 7- di hyd

ro-th ie no [2,3-b]pyridin-6-0

4 hydr oxy- BEL 3. HEPHBRAMARPT P Bl yswumtes Ry rgmeli RGeSl g &
i n-6-one, 4- hydrt@x%l 35 Ghdlor S atoms which may be mono-, di- or trisubstituted by Hal,
- hydr oxy- napht h- 2 dlh dr o- thleno 2 3- b pyridi n-6- o

e | 3- - @ﬂ@r@ﬂhené@r petridere e PR MRS N,

r oxy-5- pheny1l- 6, hy; O’}q@% pyri d| n- 206 one,
4- hydr oxy- 3-(2- r@%’gﬁ @? hgg@[p-)%eny 5- pheny1- 6, 7-di hydro-t hi eno 2

1] pyridi n- 6-denetfes unbranched or branched alkyl having 1 10 C atoms, in which

4 hydroxy 3-(2 QX h i hydro-thie no

[ 2, 3-b] pyridi nG%%{? %%‘E_Y %@ggngﬁyg (?Q%Ad/ A= g yl phenyl1)-5-p

henyl4 , 7hd| hydiéﬂetéslmn{aﬂqyiB Hzivmr?'ﬁs-dilt?agcﬁr;mge , 4- hydr oxy- 3-(2-hyd

r oxy- 4- net enyl) - 5- a_pophenyl) -6, 7-

i hydr ot hi éﬂ §6§PE§>§§‘T§‘ BESBhe. 2. chi of o. 4- hyd roxy-3- (3- hyd

[)]OXY 4d”5t:§g)d ﬁé’kﬁ%e).ltléali%h@séb{é -Bits Farid Steebdigorhévisetferdo?, Beiuding mixtures
pyri di n- 6- one,

302-26n1 or dharasy dt #k5atigs( 3- hydr oxy- 4- met hyl pheny1) - 5- pheny! - 6 7-di hydr
o-t hi eno[ yri dinz6s form here
2- chl or o- 4218% émoi fgnﬁe&ﬁoxy 4- rret hyl phen 1)- 50r Hen 1- 6 - di hy“(,jror-

t hi eno[ 2, 3-R mﬂRﬁangheR smﬂzomhgzwasapmwpzoog/ 001937 20

2- chl or o- 3 50 h yphenyl) - 4- hydr oxy- 5- phenyl- 6, 7- di hydr o-
t hi enol 2, 3'- [Sl/;jllgdl rf%%' éﬁéﬁ))f

2- chl or o- 4-RY €D x&? 3-phéni me’r@alqerazb)(IrS (3-cyanophenyl) -6, 7- di hydr o-t
hi eno[ 2, 3- b] pyridi n-6-one, 52-chloro
4- hﬁf’roxy 3- (1- hydr oxy- napht h- 2-y1) - 5- pheny1- 6, 7- di hydr o-t hi eno[ 2, 3-

bl pyri di n- %ﬂ@%eferred compounds of formula &) are the followmg
N- et hy1- 3- ( 2- chl or o- 4- hydr oxy- 5- phenyl- 6- 0x0- 6, 7- d hydr o-t hi eno[ 2, 3-

b] pyri cl i nd.3=digherybAduelrery-2-methyl-6,7- ihydro-thienol2, 3—b]pyrfdan -6-one,
methyl 3,5-diphenyl- 4-hydroxy-6-ox0-6,7-dihydro-thieno[2,3-b]jpyridine-2-

carboxylate,

3- ( 3- car boxypheny



4- hydr oxy- 5- ( 2- net hoxyphenyl) - 2- met hy1- 3- pheny1- 6, 7- di hydr o-t hi eno[ 2,
3- 10b] pyridi n-6-one, 2-chloro 4-hydroxy-5-(2-nethyl phenyl) -

3- phenyl- 6, 7-di hydro-thi eno[ 2, 3-b] pyri di n6- one,

2- chl or o- 5wip2ebd2eg30phenyl) - PCT/EP2009/001937

4- hydr oxy- 3- pheny1- 6, 7- di hydr o-t hi enof12, 3- b] pyri di n-6- one,
152-chloro 4

hydr oxy- 3- phenyl-5-(pyridin-3-yl)-6, 7-di hydro-t hi eno[ 2, 3- b] pyri di n- 6-
one, th | 3,5-diphenyl-4-hydroxy-6-oxo-6,7-dihydro-thieno{Z, S-b]pyridme—z-

2- chl or o- 4- drox 5- (6- met hoxypyri di n-3-y1l) - 3- phenyl-6, 7-di hydr o-t hi
eno[ 2, 3- bP@%’PP‘H?% 6- one,

g (7:h 11 or Sdfo%ﬁpﬂé’g% @f&i%} xﬁté“rQﬂg@ﬂce%ﬁé!ﬁd{z,3~b]pyridine-2-carboxyuc acid,

2- chl or o- 435ydipbenyd-3-mesoxy-Nomethyl-6isixert, B-djfyydro-thieno{2,3-b]pyridine-2-

6, 7-d] hydro hi eno[ 2, 3-b] pyridin-6- one, 2-chloro

4- hyd oxy TSt I oxazol - 5-y1) - 3- phenyl- 6, 7-di hydr o-t hi eno[ 2, 3-

b] pyri di n- ﬁ-SOd!IQhenyl— 4-hydroxy-2- hydroxymethyl-ﬁ 7-dihydro-thieno[2,3-blpyridin-6-one,
252-chl oro-5-(4-trifl uoronethyl 4- hyd enyl - 6, 7-di hydro
-t hi eno[ 2, 4-h y(gfwrz a,,Sf-it_rlghg:;\\g %{ dlhyalr chlenoéégj%ﬂgm on% y

2- chl or o- 5 GAibhat) APRRIYY-6 4Byl AYyodo-BHERY 2 Pb pyAdiRY Hafod:tingas] 2. 3
-b]pyrldln 6- one,

2bchl org 53 Eadiphemyt-dpinehy -2 4netjisoignys-Sphdinydrosthiengldpdileyridin-éraslez, 3
4- ]mF/) on;/n%%%’ ﬁﬁﬁénﬁgﬁpﬁﬁﬁg &9%"0%ghg/'fmgdtf-th'%noézr’o: r('adn?)[620'3’5-'\ b] pyri di

n- 6- one, 4-hyd@MEH- ﬁmswﬁwya@ﬁnmmmeﬁhyﬂa,mmémm[z 3-blpyridin-
4- hydr oxy- 3- 2 hydr oxy- 4- met hyl pheny1) - 6- oxo- 6, 7- di hydr o-t hi eno[ 2, 3-
bl pyri di n- % Fkbenzm c acid,

2-chl oro- 34&@&»@5 zslﬁfe@wc&ybhdm)cmimnyﬂe 74ditwdto abignbizphelpylidm-G-odbhy
dr ot hi eno[ 2 b] pyr

52- chl or o- 2£ﬁ§m@ﬂx‘yyd30>@25ﬂQd?@%yxmhwhﬁmﬁﬂ gihydromiBienpls Adupaidsn-
7-di hydro-g lgeno[z 3-b] pyri di n- 6- one,

2- chlor o- 4 hy roxy- 3- (2- hydroxy-4-net hyl pheny0-5-(pyridin-3-y1)-6,7-d
i hydr ot hi e&@p@r@-At»j}wmmdﬁﬁZ@ydrmayphenyl)-:i-phenyl -B6,7- dihydro-thieno[z 3-bipyridin-
2-chl or o- 4 Q%groxy - (3, 4-di net hyl pheny1) - 5- pheny1- 6, 7- di hydro-thi eno
[2,3- 10Db] pyridi n-6-one,

2-chl or o- 32(c3&d‘nbudnyﬂfdxy*é{(ﬁsdenzwmymmpmpwr)y!@ 7-dihydro-thienof2,3-

hydr oxy- 5- gﬁen‘%l 617-di hydrot hi eno[ 2, 3- 1Apyri di n- 6- one,

3-(3-f1 uor BIPYIHPE 8RS 4- et hyl phenyl ) - 4- hydr oxy- 5- pheny1- 6, 7- di hydr o-
thi epw[ 2, 34-HybiRwd HbRefy S@yridin-4-yi)-2-methyl-6, ?—dsh dro thieno{2,3-h]pyridin-6-one
153-( 3- fI uorhlg 4- get %/r?y-metyhoxypﬁ) y0-4 _y y 4- mgeth ]pyhenyl)

, 7- di hydr o#-hyeieio}-phend renpyriding: é-@n@ 7- d|hydro-th|eno[ 3 bfpyricin-B-one;
3-(3-f1 uor gy gn@g@%ﬁpy”@g}%%ﬁeﬁ gr@vcm%oﬁmeﬂoﬁ UBTARBRY.bhe 61

7-di hydr ot hi n- 6-on

hydr oxy- 3- 2Zhioee-dedra i Sdmeethpkyihenyd- pheméhytdibydradihigng{s 3-blpyridin-
20t hi enof 2 % ] pyri di n- 6-one,

2- chl or o- 4 hy roxy- 3- (2- hydr oxy- 3, 4- di net hyl pheny1l) - 5- phenyl - 6, 7-di hy
dr ot eno[ Q-t@dtmbcpﬁ-(éﬂhydr6xm‘r&3nyi)-3-phenyl-6 7- dlhydro thleno[z 3-b]pyridin-6-one,

t2 hIC glng{ (2) 32 ﬁ@%—é heng (Jg%ehyd oxyp gr?yrl I) 6, 171 cP l¥y ro)ﬁ\{«enb[% f b@({%fg—
6-one,
4-hydroxy-5-(4-cyanophenyi)-3-phenyl-6,7-difiydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-{(4-dimethylaminophenyl)-3-phenyl-6,7-dinydro-thieno[2, 3-blpyridin-6-
30 one,
4-hydroxy-5-(4-methoxyphenyi)-2-methyl-3-phenyt-6, 7-dihydro-thienof2,3-
blpyridin-6-one,



253- (3-f |l uor o- 2- hydr oxy- 4- met hyl phenyi ) - 5- (4-f | uor ophenyl) - 4- hydr oxy-
6, 7- di hydro- thieno[2, 3-13] pyri di n-6-one,

3-(3-fluoro-2-net hoxy- 4- net hyl phenyl) -5- (4-fl uorophenyl) - 4- hydr oxy- 6,
7- di hydr ot¥woen®fi12463s Npyr i di n- 6- one, PCT/EP2009/001937
2-chl or o- 3- (3-f | uor o- 2- hydr oxy- 4- met higl phenyl) - 5- (4-f | uor ophenyl)-4-h
ydr oxy-6, 7- 30di hydro-thi eno[ 2, 3-b] pyri di n-6-one, 2-chloro

4- hydr oxy- 3- ( 2- hydr oxy- 4, 5- di net hyl phenyl phenyl) - 5- phenyl- 6, 7-di hydro
t hi enof 2, &-hgm&wtﬁaﬂ@@ pheW{d) 2088thyR3pPRRUTE, ERADRNG BN ASTR, RBIpyridin-
2-chl oro-3- (3, 4-di fluoro-2- hydroxyphenyl) 4

hydr oxy- 5-8&HRBRy1- 6, 7- di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

2-chl or o- 35 _ 2= NV D) = . =0y 1
o onolD. 3_32 %ﬁ%ﬁ ?ﬁllyrc]i_?oé@oﬂgc?{%mﬁ%ﬂwf)axﬁnmaﬁé‘wnéhé}%@ byl tiars
52- chl or o-Biehdid, B-tipwidin-Gyoheox y - 4- met hyl phenyl ) - 4- hydr oxy- 5- pheny1- 6,
7-di hydro-,thi engl.2, 3- i di.n-6-0ne ; .

211 0o o- 2 PAeR RSO B PSRRI A T SR B 2 1
ydr oxy- 6, 7hipidiyérend,hi eno[ 2, 3- b] pyri di n- 6- one,

2-chl oro-3-(4-fl uorg-2-hydro henyl) - 4- hydr oxy- 5- (4- net hoxyph 1)-6
, 7-di hydr &-ﬁ%@h!ﬁr%ﬂﬁ[véf@&n?a %Fﬁd‘lﬁwg@"éﬁéf{’%dfo"f}/“enof2~3"%?pyﬂd>'('¥8'y?)gg“ 0ic
2- chl or o- 3;44- f | uor o- 2- hydr oxyphenyl ) - 5- (4-f | uor opheny1) - 4- hydr oxy- 6,
7-di hydr ot hi €no[ 2, 3- b] pyri di n- 6- one, _

2- chl or o- R-Chlofd-ddrvor@yHs-4-tifluoremeibyiphenyirddhensl-§ 4-giaydrptpieanl21§- 6,
7-di hydrot,hi er -b) pyridin-6-one. 15 The invention relates to the
conpounds @Pﬁ?(ﬂé%%go@%ul al and salts thereof and to a process for the
pr epar at i ob({DEhioanpdydescyed-phbeylHtooxa:b A -dihpdrodhdinof®, 3-bjiirding- | | | and
phar maceut i E}al | y usable salts and stereoi soners thereof,

charact eri¥ (?”F%mi‘f?at a conpound of the fornula (11) wherein R, R2,
1IR3 have tiensB@d-(BshioRsltaaeskyl 5 phba)iiB-dxo-8/TddiMdfoda RObES3 BlpyeRin-3-
al kyl is cyclised under basic conditions, and/or a base or acid of

t he fornul¥benzamidshverted into one of its salts. WD

2009/:124636| =5 04,93 hiY ek i t he
acon o 1ot o A ORRD e etfod e K b G B Bl 2

epi ners argpwidiad@-ener mineral salts of the conmpounds of the general

ikl S 1S SO T o

formul a (lgne,The present invention is directed not only to racemc

m xtures of these _c oynds,, bu | sQ, t.q indivyi | stereoi rs
B or i dsmTERY-comaetipaeE ity sy e A AR
al | ﬁoporg]'Ep,r,}gﬂ_sT@@g,i nvention also relates to the stereoisoners

(including 'E, Z isomers% and the 10 hydrates and sol vates of these

conpounds. +-ByeRy-Ss(Someihaxyebemdntraseayld. (-Audre-driapeln. SAEimiedindhenes
inert sol v g€ _O ¢ I i ¢hyi ' G-
vt ot ESHEATE 58 S R RO el S s
di hydr at esor®, al cohol ates. 15Conpounds of forrmula | al so nean their

phar maceutt eaPTy ASERYS- GEH Ao B R e R BRI SOpEMHES T tipygro-
the mal ts thieroflk3-oympidimdsreccording to the invention and al so
cormounss SERBEHSATERLSTS Ao S B e T A R E
exanpl e, ahkyfidifs-g%e/l groups, sugars or oligopeptides and which are

rapidly cleaved in the organismto formthe active_conpounds .
accor di ng 3“&“@W@fQ‘ﬁwfﬁ/ﬁfﬂ?)@n’@-phenY‘ﬁ*l@éféseﬁ“giby‘ijrﬁctﬁifﬂ‘é’[%?’%@Edéﬂiﬁml)@e”zmc
pol yner degiyatives of the conpounds according to the invention, as
is described,” for exanple, in Int. J. Pharm 115 61- 2567 (1995).
The 1%er m "$hpdougS-(@strit sewniehyphemdF-2poeny-G mditshpdhiaeo Fablpxridin-6-

adm ni st eréaﬁde to a biological systemgenerates the "drug" substance (a

2-chioro-4-hydroxy-5-{3-iriflucromethylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,



30 WD 2009/ 124636PCT/ EP2009/ 001937 25 which is sought or ainmed at,
for exanple by a researcher or physician, in a tissue, system aninmal
or human. In addition, the expression "therapeutically effective
amount” newonoe@n2apunt whi ch, conpared with a corresp@idiErgdocsaPiogct
who has not received this anmount, 5has the foll ow ng consequence:

i nproved treatnment, healing, prevention or elimnation of a disease,
syndrone, condition, conplaint, disorder or prevention of side
effects or Zajhmmmhiwdrexmm(ismm;hmmih@npmmhesgl)dfprmrdi 8Jadihydro-

condi tion, cgéggg or.side eff ﬁ‘ryal so the reduction in the
progr ess oh‘?;f1 RYdiGpe i 98r der. 10The expression

"t her apeut Ncabihyl-8f(226idrya- !WHPGIJEV-’S p@;bﬁﬂ @Bﬁ@ﬁpﬁawgr&%rﬁ@wﬁ]éyﬂd’%@h
are effective for increasing normal physiol ogi cal "function.

i nventi on WkzARNdRk.es to m xtures of the conpounds of the for rrul a I

f
G oot or oani S ERFmLBHELP RyaldRl.EARIRN.B Kb ffothiclotd ¥ Ieyridip-6-pne
1:10, 1: 103—(@10htbm,rﬂmw)%es®“oay-é-mmnwi 6 d+dihydroghiehefabbipynidict Groes, of

once, t hot 7 URURRRREND 2 i Brankivis ~om o masi2 LoRHde e

bel ow, t he2schtbre-3H@-fartopasrgiiet-aydroRl-5-gRenyR8,7- may&otthenﬁmbmmdm 6~
indicated for the formula I, unless expressly indicated otherwise. A
denotes alRY¥, is unbr anched (linear) or branched, and has 1, 2, 3,
4, 5106, 73-(B-bréndbh Qﬁ@r‘&-&éﬁg@ &EBJ = ' -
furt her nore et hyl, % ér%p) p| so%r l, gufyﬁ;mlmso@ueg;‘:{%t[i(z13 bépyrbdm 9
or tert-bubng,, furthernore al so pentyl, 1-, - or 3-nethyl butyl, 1, 1-

4 rlmf;,y?;en (&R LBYbroy 2D By sy- Qﬂwgy tphenofa.3: @Mg{m- r

1- or etd)tyé butyl, 1-ethyl-1-nethyl propyl, 1-et hyI 2 nmet hyl propyl ,

1,1, 2- 2-tri met fur r mpl

bk B LR hLAf V) BLGRe LARNSL RS Sl e L0t DXL o
having 1, &ne,3, 4, 5 or 6 C atons, pref erably met hyI et hyI propyl,
|sopropyl butyl i sobutyl, sec-butyl, tert-butyl, pentyl, hex |,

trifluor on‘é’lhbig}'loxy‘&e(t‘?r%}fqrﬁb\fmﬁ%5 Rieny!-8, 71dinydrorthisnels. ﬁ;h]pyn -one,
2009/ 12463 [
unbr anched&@g%fga ed aI Ky ﬁh%?&ﬁ%bﬁ%ﬁﬁg?%#ﬂ[d% 1@!{1@1%[2 3?‘?%9@&@ 6Hone,
atons may %@hﬁoécpﬁéwdmwy?:ﬁ-lmaih@m enylEb-prepyl-edtdhydrpribieaeRud-plpyridin-
denot es cyﬁ%ﬂgropyl, cycl obutyl, cyclopentyl, cycl ohexyl or
cycl ohepty R1 preferably denotes H, A Hal, COOA COOH, CONHZ,
CONE2A A, Cobki2ro-EMydBHAS- («S@Ndﬂyﬂveryﬂemphen% pddfyeratilisng2, Betﬁ]pﬁrldln-
phenyl , aght hyl , each of which is unsubstituted or nono-, di-
tri-, tetr Br pentasubstituted by A Hal, QA OH COOA, COC]—I
CONH2, 100%%1 %@%aﬁﬁﬂﬂw %ﬁﬁemﬂ edﬁamyeﬁ) Hadno[R3-paidi-akine,

napht

denot es phené eac whi ch is_unsubstituted or nono-,
di-, tri 'PF%“‘WF“%FF% &ﬁﬂf@'ﬁﬁtﬂl’%@hs‘j}yfﬁ 7diyydrepihiengle, ppyriging-
NA2 COOA, oDOH, CONH2, CONA, CONA2, SQ2A, CN, C(=NH)NH2 and/or
C(= NHO—I of 15denotes Het. Ar denotes for exanple, phenyl, o-, m
or |02 ol yl4-tgdroxym3-(@rhysirexyhpapirtbdsyl)- 5pheny-6, drdipy ﬁdbrﬁhplie'h;b]pyndm -6-m
or p-isopr | phenyl, o-, m or p-tert-butyl phenyl, o-, m or
p- hydr oxyphenyl, o-, m or p-nitrophenyl, o-, m or p-am' nophenyl ,
o-, m or ’4’}6!(1!?3#0 2&ydedtyy3-adrhpdropireaphth-Dyi)-Saphanyl-6,7-dihydro-thieno[2,3-
p- (N-rret hyl.am no arbonyl)phenyl 0-, m or p-acetam dophenyl, o-, m
or  p- met haXGy IR § On&,_ " m or p-ethoxyphenyl, o-, m or
p et hOXyCM—hmkﬁbﬁ{ﬂ%etrgfpheﬁ}d)-@ﬂplﬁn(y% M@ihy@fohﬁiem[m%q&waw 6-ofg; M
(N, Ndi met hyl am nocar bon %

( |\3L0et hyl?aﬁ'i"ﬁ&ﬁ%ﬁsﬂxy-%b’* Mt sdi?h%tv()r@ RE?@K'T@T'QIHYHU) B2, 3-ipyridip-6-

or p-fl uorgehenyl, o-, m or p-bronophenyl, o-, m or 25 p-

4-hydroxy-3-(4-trifluoromethylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-blpyridin-6-
one,



30 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-di bronophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or

3, 4- di et hoxyphenyl , 3-nitro-4-chl orophenyl, 3-am no-4-chloro-,

2- am no- 3-wbl2009m24632- am no- 4- chl oro-, 2-am no-5- chl or ®cT@®P2009/001937
2- am no- 6- chl orophenyl, 2-nitro-4-N, N4di net hyl am no- or
3-nitro-4-N,N WD 2009/ 124636PCT/ EP2009/ 001937 27

di net hyl am nophenyl, 2, 3-di am nophenyl, 2,3,4-, 2,3,5-, 2,3, 6-,
2,4,6- or B4¢dioxia- pﬂqmmuwmwl) 5~ ahmﬁstw-dmﬂmmmh@wmpyndm -6-one,

2- hydr oxy di chl or o

5. 6 bl SR SHipTeh BRI Ao RBr BN s BhE BY S Fripiero-thienol2 3-blpyridin-
2-f1 uoro- 4gh@mophenyl, 2, 5- difluoro-4- brom)phenyl

3- br ono- 6- net hoxyphen I, 3-chl or o- 6- met hoxy

53- chl or o- 4-hydexsd-do mnwmetbyrpheavl&ﬁmiwvlhféﬁy%wwhlen0[2 3-b]pyridin-6-
3- am no- 6- éhyl phenyl, 3-chl oro-4-acetam dophenyl or 2,5-dinethyl 4
chl orophen@g’ Irrespectlve of further substitutions, Het denotes, for
ex anpl e, 24-hgdro3y{3ufdyiert-ButyipheByl}-Giphenyl;6 I—dthro-tblmeGe[ﬁ}& blpyydin-Gone,2,
- or 5-imd

5- oxazol yl 2-cBrotvgrony e RN S B 8T i PieRoR 3 4. o
S-i sot hi azgpyhidin®-engd- or 4-pyridyl, 2- 4- 5- or 6- pyrim di nyI
furthernore preferably 1,2,3-triazol -

1,2, 4-tri abhamy- -3 sl rinsiipyphonarog-dlardra Pl i'bhayﬁdts‘x%anazm 4
o Y r“%a%ﬁ(@év@fw%heﬁg*ﬁ% g%rﬁtrfé}ﬁcﬂﬁ"satﬂsgrd?ﬁ-e%ng 5-yl,

I azo

4-pyri dazi ﬁ*}'lh/drqu-r!ia(z!rmthoxyphewl) -5-44-fluarophgnyl)-6,7- d)lhyd.l@-tmemmyl 4-

or 5-isoin , 4- or 5-benzi mdazolyl, 1-, 2-, 3-, 4-, 5-,
- or 7- |ﬂ®§¥%ﬁ’9l61°'16 3- 4-, 5-, 6- or 7- benzopyrazotyl 2-, 4-,

5- 6- or :?«hb@nmm-)eamelhmdrox@henglf) S—G*ﬂucﬁeprmnyﬂ-s Miﬂmdsmﬁazr@d[?l&—bjﬁyndw
4-, 5-, 6-_or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl,
4-, 5-. 6-58Pe7_benz- 2, 1, 3- oxadi azonI 2-, 3-, 4-, 5-, 6-, 7- or

8- Cl“lfj‘“’I Y| 2-chtoro-3- hydfbxy@-g-i h@drox?phéﬁy!)&‘s léﬁg%ﬂoﬂﬁbw}) -6F= dlhfdro—tﬁrenoﬁz 3-

7- or 8--innolinyl r 8 qU|nazoI|ny - or

6- qui noxal tp]ﬁymdln’z‘wn%- 5-, -, - or ' 8- 2H benzol, 4- oxazi nyl , further
preferably, dh &, : 3.
benzot hi ad‘id' f’bg%lo? - éqéj ngeJdtl;@)%’gxa azo?i ml[gg h?

heterocyclb]pymdid-lﬁemea can al so be partl ally or fully hydrogenat ed.

S ruryr LRSS e fs SATR ool Ry fn e

-3-favyl, {;Loaedl oxol an-4-yl, tetrahydro2- or -3-thi enyI
2,3-dih d
ALY T AT PN Ak S 2T o e

or -4- i m gy ?91'16“7-6 -@ne3- di hydro-1-, -2-, -3-, -4- or -5- pyrazolyl
tetrahydro- -3- or -4-pyrazol yI 1,4- 30 di hydro-1-, -
-4 pyrl dy|3(2_ccal03>4hy§f¢ -Hugrophenyl}-6-0x0-6,7 hydreihieraow@%lwn@yt&

i idinyl, 2-, 3- or 4-norpholinyl, tetrahydro-2-,
-3- or -4 %&enﬁmpa%ﬁ{4 di oxanyl 1, 3-di oxan-2-, -4- or -5-yl,

hexaltydr o-2A-chlosB4- rwdrew-:b-y4mhoxmhenwéﬁdawaoenhenyl)zﬁ,7-d4'btydr@f
-5-pyrim | pera2| nyl, 1,2,3,4-tetrahydro-1- WO
2009/ 1246%!%??&%%% C-2-, L3, 14l l5.) _B-, -7- or
g qui not y4-|(4 llhy&roayi&;biﬁérr}@elﬁydkocﬁ,bdihﬁﬂf@ﬁi@eno[ﬂﬁwb]pyﬁdin-&@l-)benzémidte,
-8-isoqui noly

A 3_ ’ 5_ ] 6_ ] 7_ r - . R . g
3, 4- di hy dr&hIHORERZ G- DethyRBE -5 pﬁewﬁ&? dihydra-thienof2,3-blpyridin-6-one,
pr ef-er abl y2 Rtk %5§ad3 R ﬁ@%lﬁ?&@hﬁl@“b 223 -Bipyridin-
et hyl enedi oxyphenyl, et hyl enwclyl oxyp eny di Tl uor orrek hyl ]epryedl o]
xy)-30 5 pH&age, 2, 3-di hydr obenzof uran-5- or 6. yl,
3-(2- OX%%&%W-%- '-%éﬂib%’é\ﬁ&l)%r-pﬁé@%,T-dihydro-thieno[z,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-ethoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2, 3-bjpyridin-6-

one,



WD 2009/ 124636PCT/ EP2009/ 001937 29 C(=NH) NH2 and/ or C(=NH) NHOH or

denotes Het; 5 inld Het in le Het 10 inlf A15inlg Rl R2
20 R3 25 Het 30
WO 2009/124636 PCT/EP2009/001937
15
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30

3-(3-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-bipyridin-6-one,
2-chloro-3-(3-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-(3-methyliphenyl}-5-phenyl-8,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-methylphenyl)-5-phenyl-8, 7-dihydro-thieno{2, 3-b]pyridin-6-
one,
3-(3-bromophenyl)-4-hydroxy-5-phenyl-8, 7-dihydro-thieno{2, 3-b]pyridin-6-one,
4-hydroxy-3-(3-hydroxymethylphenyl)-5-phenyl-6,7-dihydro-thieno{2,3-blpyridin-6-
ohe,

2-chloro-4-hydroxy-3-(3-hydroxymethylphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-3-{3-methylsulfonylphenyl)-5-phenyl-6,7-dihydro-thieno[2, 3-b]pyridin-6-
one,
3-(2-chloro-4-hydroxy-5-phenyl-6-oxa-6,7-dihydro-thieno[2,3-b]pyridin-3-yl)benzoic
acid, 7

A-hydroxy-3-(2-methoxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxyphenyl)-5-phenyl-8,7-dihydro-thieno[2,3-blpyridin-
6-one,
4-hydroxy-3-(2-hydroxyphenyl)-5-phenyt-6,7-dihydro-thieno[2,3-bjpyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-blpyridin-
6-one,

2-chloro-4-hydroxy-3-(2-benzyloxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
bipyridin-G-one,

3-(2-fluorophenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(2-flucraphenyi)-4-hydroxy-5-phenyl-6,7-dihydro-thienof2, 3-blpyridin-6-
one,
3-(2-bromophenyl)-4-hydroxy-5-pheny!-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(2-chiorophenyi)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-blpyridin-6-one,
2-chloro-3-(2-chlorophenyl)-  4-hydroxy-5-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-
6-one,
4-hydroxy-3-(2-methylpheny!)-5-phenyl-8,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methylphenyi)-5-phenyl-8,7-dihydro-thieno[2, 3-b]pyridin-6-

cne,



A Hal WD 2009/ 124636PCT/ EP2009/ 001937 30 and pharnmaceutically
usabl e salts and stereoi sonmers thereof, including mxtures thereof in
all ratios. Preparation of thienopyridone derivatives of the formula
() TWe 26pnpaends of the present invention nay be pgrapadoethibiy a
nunber of nethods well known to thosasskilled in the art, including,
but not limted to those described bel ow, or through nodifications of
t hese net hods by appl yi ng standard techni ques known to those skilled
in the art3.pf adfigathoxyshetyieshgdrodlyis-phiamsssedinguscihsri?, erb]pyndm -6-
association with the present invention are contenplated to be
10practi ced®n any scale, including mlligram gram mu/tigram
kilogran1 0 [ Bk |
be. appr oci ated IRy LOMRERL B ek T oS IRl blpyin'®
contain onen&r nore asynnetrlcally substltuted carbon atons, and may

be ispl ate o) I c f ir.al

di astsce)reon"gr(éﬂ '%SA%' fé%%/@ﬁ%wy%?‘é{%& %%Ibeéyﬁé F’PYP om%oiz'ggbr}‘ﬁ@c%q'
a structur@oaee i ntended, unl ess the specific stereochem stry or
|sorrer|cform|sseC|f|cI |t in the art
how to. pr ebaRETE R TbBre-Ca o RERE DR RS PhERUT TS iPa 2
st er eoi son@b?rm -Bfe, separ at ed by standard t echni ques i ncl udi ng, but
not limte resolution of racemc forms, normal, reverse 3phase
and chi r al 3-£dflaenocirmeasigpaphenyidridtsirent S-ahebwta, 7 fdidietano[2,3-b]pyridin-
recr 0stal |é§ﬁ%l on, and the like, or by chiral synthesis either from
actl e star [ materi als or by deliberate chiral synthesis of target
centers. 2 chlorant(Edlwe@dtmem@xdﬁmnw)b@dymexxaiSF;aﬁetrs/t-ﬁ,ﬁ-dihm—tbéenO[Z,IS—
necessary t 'pcio ect reactive functional groups, for exanple hydroxy,
am no, i i %8t car boxy groups, where 25 these are desired in

the ‘final @&dlmuoréﬁéiWLﬂhpwy ~S5HEH-6 F ~ @uayanocﬂhmatd{zm U];ﬁyrtdﬂea-one

reactions. nventional protecting group i n accgrdance
L 5t andRBHIOE AR RPN ERY TSR PPy, e P BRoISS:

Wit s34 N Prﬂbwd,h\geo,goups in Organic Chenmistry, John Wley and Sons,
1991, Mcrule in Protective Groups in Organic Chemistry,

Pl enum Pr e3--chions2-fiosprhydeapheny)- fretydpexycaripheey- tdihyeire-Hueno(2,3-
presence here is no particular restriction on the nature
of the bag@p?rdaﬁe%e%%éd in this reaction, and any base conventionally
used in rex@- beuwlmfy-#-lﬂusrdpjpeyt)@yh;&imql -byphleayiud diimatre;thipnofZi3ed
that it hgﬁ no, adverse effect on other parts of the nolecule.

Exanpl es dfPLIHIREE9RE: WO 2009/ 124636PCT/ EP2009/ 001937 31 bases

i nclade:  speb-HahANSKOXfdEroPRRHS-DLsHIdGA- hp@@k?ws -PRSras8i Mbhydro-
tertiobutylate, sodiumtertioanylate, triethylamne, potassium
hexaret hy| Hiesp23biyridin-Rane. net al hydrl des, such as sodi um hydri de

and pot ass n?f:a'— € cﬂi h'ffub% 6755 Dadst Blg)SFHAHD
and butyl I%yﬁ@é a@?‘ya )Qli | es, suc as sodium 15t
5nmet hoxi deb-and, sodi um et hoxi de Usual |y, reactions are carried

out in a I e

provi ded thaRPR R R BB RTeIES PR A tmor2 o
reagent s ibipgidied-orlexanpl es of suitable sol vents include:

hydr ocar bo i ch be matl C | r .c oal C,
hydr ocar bogggs E)aﬁals&%lw Wéfod‘ﬁé‘i ?%E)J’égﬁ‘fgﬁgﬁ"' %gﬂﬁpvéfmi”*ﬁ-
xyl ene; angqies, such as di met hyl f or mam de al cohol s such as et hanol
and net hanol and ethers, such as diethyl ether, dioxane and

t et r ahydr o ‘éﬁ‘hydmxyphﬁév‘ﬂ éa%tqf@ﬁé'é-‘@&ﬁﬂvla@(@ cbh\%@-fﬁ%@é@&é lryedingGrge
of tenperaijgyes. In general, we find it convenient to carry out the
reaction at a tenperature of fromOC to 150C (nore preferably from
aboW0 r oord-{&idimethexgphanyl)pb8ydrord-pharsyl-Betdihydob-fhiena[R8-HiByridin-6-
reaction may. al so vary w dely, depending on many factors, notably the

3-(2-benzyloxy-5-flurophenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-

6-one,



20 conventional neans. For exanple, the conpounds nmay be recovered by
distilling off the solvent fromthe reaction m xture or, if

necessary, after distilling off the solvent fromthe reaction

m xture, poorogzde residue into water foll owed by extpcamrhewondih a
wat er -i mm sci bl e organic solvent and distilling off the solvent from
the extract. Additionally, the product can, if desired, be further
purified by various well-known 25 techni ques, such as

recryst al | BZatfiuoro-4+megthexyghiengt)idonydroxy-bepheayi& dalicydrosthieagiapbipyridin-
techni ques, notably colum chromatography or preparative thin |ayer
chr omat ogrgw Compounds of fornula (11) preferably are
prepared by dheR613@ito-A-HeFRYPHef)- BB @ taryi-s, 7-WBydro-thienof2,3-
2009/ 124636PCT/ EP2009/ 001937 325}6 r&fz) V\hgrg:%#%q anyld Rzaﬁgve thhe [
meani ngs abBlpyAdinc&eesd in claim 1, with a conpound of fornula (1V) 5

X- CO- CH2- f . I J I _
and . en?ﬁgé\ﬁm y%rh%(i&]xﬁg )Hhﬁ( ng%ﬂ% g%gf&{gﬁ% bﬁewén

denot es C gameBr. The 2-am not h| ophene starting compound (I I ) is a

conmer ci al a Fl uoyoch Acr Jd nterchi r
easily pr e%&h&f ﬂ'/(%afj]'“l%ﬁg 42'#%%%&’”)'4' O '5’%”%’1‘ v%}l“bc}rf)é@?f‘%%né)'
descri bed ppydemigahe Het erocycl e Chenmistry, vol. 36 , page 333 1999.
15 In the conpounds of the formula IV, X is prefera or a

free or re4dWHlRyy3- %mem%r-fbhrcgmwnwcﬁ:ﬂhwl %%ﬁ'@ﬁ%‘@w[ﬁﬁ

actiygt ed &ﬁﬂ' @Bném dazol i de or al kyl sul fonyl oxy having 1-6 carbon
atons (pre Py met’hyl sul fonyl oxy or trifluoromethyl sul fonyl oxy) or
aryl sul f onfdhysioxlysd+ydotp-Adupaphanyirs-nhengk & abihydroabisen(s, 3-blmyridin-
p-tolyl sul % | oxy). Reaction conditions: a) Reacting conpound of
formula (I %;% W th the conpound of formula (IV) wherein Xis a

hydroxyl g8gb{fiubro-pihgdexgphehylpd-$ydrteysiaphenyl-8gedihytiro-fhersfd eb]pyridin-
base 255uc€ as pyridine, triethylamne, diisopropylethylanm ne in an
aprotic soPW&ft as tetrahydrofurane, acetonitrile at 20 to 80C

pref e abl y2dchm-30/5t fRiorELE- hydrakwfé@eynwmmr@@emphbﬁyaae GafipRitbitReAS[2,3-
derivative described in reference internet /ink
(http: // chelpyddint®aeR1. com | i f esci encel phar/ HBTU. htn) with preferably

HBTU: . A .

2- (1H benzotglbg%)rb)iy 5ﬂuorop£1 eé’ ys} 2t g?‘??n%thﬁd'ioxy oSn n??gfan Id]tl}ggoophosphat
e. WO 200hiar{B 36NGTIdEP2e0®,001937 33 b) An alternative chen cal

pat hway to are i i ound
(11 i ¢ o HRanR AR Rnfor F St e e FREMIRE oo o1 e
i n apo apr ob}pgrr&nlelem as tet rahydr of urane, di oxane at a tenperature

Pr ocess. of TSRS GhEE OB ST & 5veres Biepizry Bipvric

Base 6-one,
3-(2,6-diflurophenyl}-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(2,6-diflurophenyl)}-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-

25 6-one,
4-hydroxy-3-(2-hydroxy-5-methoxyphenyl)- 5-phenyl-6,7-dihydro-thieno{2,3-
blpyridin-6-one,
3-(2-benzyloxy-5-methoxyphenyi)-4-hydroxy-5-phenyl-6, 7-dihydro-thienof2,3-
b]pyridin-6-cne,

30 4-hydroxy-3-(2-hydroxy-4-methoxyphenyl}-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
4-h3}droxy-3~(2-methoxy-4—methylphenyl)— 5-phenyl-6,7-dihydro-thieno|2,3-
blpyridin-6-one,



Rl formula (I1) 10Conpound of the formula (I) is prepared from
conpound of forrmula (I1) by a cyclisation reaction using a base as
for exenpl e hexanethyl disilylazane, a potassium or sodiumsalt, e.qg.
sodi um orwpQt@dasdseen t erti oanyl ate, sodi um et hyl at e wi tplermprefoen@bly
use of hexanethyl di syl azide in an inemst solvent, preferably in an
aprotic solvent as for exenple tetrahydrofurane, dioxane, toluene at
20C to 15 150C preferably 60 to 120 C for 30 mnutes to 24 hours

pr ef er ent | y.chioRs 3 drixLs-e3 nichdxyhristh Fohraiil- 5 phoeyits, Balhyeni-thiams{2,3-
for exanpl e, hydrocarbons, such as hexane, petrol eum ether, benzene,
t ol uene orPIRYII@RE-0R| ori nat ed hydrocarbons, such as 20

trichl oroe o A dafdh Gk . . ; .

chl or of or nﬁ}ﬁ%@?iﬁl %r@r?g? aﬁgﬁé{gP@gﬁﬁYié?ﬁgwf g?ﬁ@?ﬁm?@g'%anol :

i sopr opanob)pymdiptBeqzenol , n- but anol or tert-butanol; ethers, such as

ol yool et rorRo S RLIEHE FldB{ ARE R L Aibry o PR o

et hyl ene ghlypeding-omd,hyl ether (diglyne); ketones, 25 such as acetone

or butanone; am des, such as, acet am de i met hyl acgt ajm de _or

di met hyl f &ﬁﬁﬁﬁ%&%@:ﬁﬂﬁh%ﬁ%mﬂﬁyﬁwﬁ' g?%&@r%ﬁﬁﬁ?%&%%"?ﬁ?‘?&i des,
such as di gﬁmh_ss_bl,l,g,oxi de (DVB0); carbon disulfide; carboxylic
acids, such as formc acid WD 2009/124636PCT/ EP2009/ 001937 34 or
acetic aci Zrehiore-dehveemyodritrsetaoend-arethylpheymbl frahenyrd. ridivsretensd2,3-
esters, s acetate, or mxtures of the said solvents.

Phar L@ceu?@@gﬁﬁgﬁ'@i 'and other fornms 5The said conpounds according
to t he i nvéhydoxySad-erosed-methyipaenylj-iaphemib; Gdihydicethirnolh 3¢ he

ot her hand,, th esent invention al so enconpasses the use of these
conmpounds WHW%B‘%’%‘?% of their pharmaceutically acceptable salts,

whi ch can nenrbes-uUREirdyoB 3-AkHdng-4omeeiyihcagl-5-plisrye 6| T diagddsthind(2, 3-
bases by procedures known in the art. Pharnaceutically acceptable
salt for nsPleyrigiRd-efpounds of the formula 10 | are for the nost
part,pr .epa&‘ﬁsidwtv)ﬁs@ ﬁeﬁﬂﬁvﬁ-mﬁmw)lé-(:}aﬁar%ﬁeﬁ*l?é,maihy&%-f ormul a
| contains a carboxyl group, one of its suitable salts can be forned
by react i rigianof2 sdipoidiiSwinen a suitabl e base to give the

cor 1 £5Ponh R A AL b HE RS ARG Sl

| i t hi um hyslpendide-omd,kal i ne earth metal 15 hydroxi des, such as

bar i hyd jd d | ci d i de: al kal.i t al koxl o f
xanpl ¢ ot SELT T BERON L EN S TR el aknoPe L e pides
basegy sucimicto[2BRHYrdiMe.ord, et hanol am ne and N-net hyl gl utam ne. The

alum niumsalts of the conpounds of the fo ;| re | kew se .

i ncl uded. Mytimyé’a@?eﬁﬁfhy@mvahﬁnﬂbﬁ;%@ﬁu'sé-%Jlﬁﬁo%?ﬁ?ﬁzg"ﬁpwdm'ﬁ'
aci d- addi t salts can be fornmed by 20 treating these conpounds

wi th pharnmaceutically acceptable organic and i nor7qa.ni c acids, for
exanpl e hyéhydexytia(Z-aetroxysbonethoxyibnyldnpioenybi deihyaspdihisyeb.Br oni de
or hydrogen |.0di ther mneral acids and corresponding salts

t her eof s%@hﬁgb%‘gﬁ?gate, nitrate or phosphate and the |ike, and

al kyks and3«qordamybdiokéntayipd;hysmmly-Bphenyid@nedilytontitieno]2,3-b]pyridin-6-
t ol uenesul f onat e and benzenesul fonate, and 25 other organic acids
and corresP¥nding salts thereof, such as acetate, trifluoroacetate,
tartrate, spi@sehzogienghBayiR2-chidrbad-Bydrbensqepy!-6-dicydraitiienc]2,3-
ascorbate and the like. Accordingly, pharmaceutically acceptable

add- addi t i BIRYE@Nt%0¥?. t he conpounds of the formula | include the
foll owi ng: 5 hen Adi i i 16 zoat e,
benzencsai 7 oner 2 (g2 aBprefig NRox 5 BhBRIe TARAEE Bienola e

but yB@at e, bklpypdiorsaors, canphorsul fonate, caprylate, chloride,

chl or ObenZQ—?&-‘?\W%xg/fﬁéﬁeny?—)é%%gg,%&Hﬁprﬁgfﬁieﬂafﬁt,..’?-b]ﬁyl'iginl-‘:?—gﬁﬁér?zoic acid,
4-(2-chloro-4-hydroxy-5-phenyl-6-0x0-6,7-dihydro-thienol2,3-b]pyridin-3-yl)benzoic

acid,



intended to represent a restriction. Conpounds of the present

i nvention which contain basic nitrogen-containing groups can be

quat erni sed using agents such as (Cl-C4)al kyl halides, for exanple 30

met hyl , etwi@hkooiiswpi opyl and tert-butyl chloride, bronmPd&ERNdY/BWLH7de;

di (Cl-C4)al kyl sulfates, for exanple ¥inethyl, diethyl and dianyl

sul fate; (C10-C18)al kyl halides, for exanple decy), dodecyl, lauryl,

nyristyl and stearyl chloride, brom de and i odi de; and

\%)ylzggé/ %}1 3?5%%/ P5003) 0%’%0?‘36’ ymgmyﬂmhm’aﬁmgmr&bml
rom de. Bot er-_apn

o1 1 -0l ubliellaanpsHddEesr PG Vch N BE TSR FRRHE i B ed

usi ng_such. sabio%s. il BANENTA BIKerna IR RGL 6 RlnopRb bl HairEE.ohes

preferred i ude acetat’d, 5 trifluoroacetate, bes Ci'trate

fumr at e, Sofurmamea byt iuy - ey B gﬁud@t@len%éﬁﬂwr&in ‘Bene,

hydr gbr onid ; ot
oo e SED A BATLE (TR 8. RO DAl i) B Bl ©
sul f osal i QytHbe-4-hadtoxgiSephéryl-Gripladia-3- ylpﬁqmwmlemqm blagtidia;6-but

this is not intended to represent a restriction. 10 The acid-addition
salts of I¥4& c conpounds of the formula | are prepared by bringing

the free b@?&ar&ﬂf Blﬁﬁéh?1 @-@;Wrﬁﬁﬁ AW8, T%tﬁ%yréhmem RBPNAHINE-oh8e

desi red aci causin f'ormati'on of e salt in a conventional
manner . Tt?echb@e"dbtaé@wéhplb%ﬂ%@g(@ﬁ@dlatﬂeﬂ)-by Br i-Higvatp-tirnofaBblpyidin-6-
i nt g cont with a base and isolating 15 the free base in a

conventional 'manner. The free base forns differ in a certain respect
from the @ebmezpd tadipgesidhydroxs &T‘r@lﬂ'@dfo-thieno[t?,éstpjegmdin@ @, t ai n

physi cal ert uch4 oI %l} h,&d Oz,ﬁ; ﬁl ve t@ for t he
pur poses %qﬁﬂ@éﬁﬁiﬂ%’@ﬁ &P 7Pl eé’ Re tt%espond to
the respective free base forms t hereof. 20As nentioned, the

pharmaceutically acceptabl e ba ‘?rg addition salts of the conpounds of
t he for mulfs¢legion ?féhﬁ%pﬁf‘?rﬁe PRPSUDSS 8ni nes, such as alkali netals

and jal kal i-ng#ars B-digiéHye 2h c%g@e ﬁdm%t&etﬁlenetzeéﬂﬁﬁmﬁrstcﬁtes are

sodi um pot assi um nagnesi um and cal cium_Preferr gam C am nes

are N, N - 4ddhysbasybdBripeibasmhenyhas-reenfopeibydionaiensls Bitleyridin-6-one,

G hancl oo S THRIG ARy IR o Palbomar e i

i nventi onceweg prepared by bringing the free aci d formlnto cont act

with a suf C|ent ire b [ hef

of the salt{hRR Ay aRyBham FarraIoSTEr T Rke BT ar g BibyR-
regexer at exdody, bri ngi ng the salt forminto contact wi th an aC|d and
isolating the free aci ven The free forns
differ in4h YfEPt‘Sét?’r{erB’g’ ’EWP eegfléég% 'déﬁgd Q\éﬁrt)'ﬂf“SF‘ “her eof
W th respegby rdth-8&3redi n phyS| cal properti es such as sol ubili ty in
pol ar sol vents for the purposes of the

2009/ 124636PCTIPEP34BY)v00 mhyfnmt%ﬁhehﬁtﬁe?rethydm@@m[2@ blpyridin-

ot herw se £ond gespond to the respective free acid forms thereof. If a
conpound according to the invention contains nore than one group

whicls is 45hgac&pm;bBeﬁdtydfm«ymmtbﬁahﬂM)e@-pheayH@(?ﬁidQ&ﬂm abem[%ttn]symmn
this type,. the inventi enco Ies .~ Lypi cal

mul tipl e SsPReFIWRECRY, :g-n%gggro]a%r W %@‘?F&PQ %}théfcﬁb\éqam"

di f unar at Qh;eﬁbmbwlﬂmeiéh@hosphat e, di SOdI um and tri hydrochl ori de,
but this is not intended to represent a restriction. 10Wth regard_.to

that st at edCAISEYE hydroRaA-(Bdvdeu-4- H’chX'FPf@"e’Qpﬁ"Bg%mﬂﬁ -gihyPra 21012,3-

tically aggepifhbemal t” in the present connection is taken to mean

an active |ngred| ent which conprises a conmpound of the formula | in
t he For m Fclipw-éhydtaxysh(3-Bydroky-ganethylphanyli-b-phsinyl-6 Jrdihy@prihienpl 3

i nproved %&jrm%kdr{e?t' c properties on the active ingredient conpared

2-chloro-4-hydroxy-3-(3-methoxy-4-methylphenyh)-5-phenyl-6,7-dihydro-thieno{2,3-
blpyridin-6-one,



38 suitably N-protected am no acids (for exanple N benzoyl proline or
N- benzenesul fonyl proline), or the various optically active

canphorsul foni c acids. Al so advantageous is chromat ographic

enant i onrerwpegwlie4don with the aid of an optically act ipca/mEPe®ehMbp3ITy
agent (for exanpl e dinitrobenzoyl phe®l gl yci ne, cellul ose 5
triacetate or other derivatives of carbohydrates or chirally
derivatised nethacrylate polyners imobilised on silica gel).

Sui t abl e et-yeiBks 3t(8IfldoRd-2- Iﬂﬂdf@%ﬁeﬁYI?A&@dmsﬁaghe@}i@Mihydr@tHlMZ 3-
m xtures, such as, for exanple, hexane/isopropanol/ acetonitrile, for
exanpl e i PloW&iRg-9RL,82: 15: 3. For chiral resolution of the racemates
fol |l ow ng N3 ﬁ‘éﬁ-@m _ng
chiral am%ghlggjnggg’ d?é?g/‘? H ?g? o%ﬁg!’iﬁ%@b(g#gg@?? artari Z‘%gzzm tﬁ;@ﬁé{?‘@
(-)-L-di - ®lpwidioyp-ere.taric acid, (-)-L-di-0,0" -p-tol uyI - tartaric

?g')d s (1)~ g‘,ogeo%hgq@gy gy(lnpm@gé; ﬁgcg)rgh_%yzgs g(‘l@ﬂwgéjl)?c fg tAEhSI2,3-

R-(- )1 11 tﬂpyﬁtmhl-tead)m] ,2'-diyl hydrogenophosphonl c, ()- carrphanl c

ig;oﬁenyl pr'ﬁ‘;ﬁﬂn%ﬁﬁ EIO’ %4("’8)&“ M@'&P EW;%P%; 8p7| % Eygrﬁaatﬁ) {2(35)&» g%dinz-é-

Dtartarlcy;%@hgamhdetartarlc acid, or any mxture of them As
e

exanpl es followi ng chiral am nes can be used: quinine, brucine,
(S)-1- 4-hydroxy-5 (2~meth0xyphenyl) -2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-

(benzyl oxy )iﬁlé#\)%éﬁé)yl amne(1)1),(-)-ephedrine, (4S,5R)-(+)-1,2,2,3,4
- te amettﬂ? -b-

, 3- oxazol i chierd- R)hyﬂrcptyeﬁryamtpyipbewnet 1By reariyh8, 7t Shyddehieno(2,3-b]pyridin-
phenyl gl yc noI (-)-Nnet hyl ephedri ne,

(+)-(2S,3 O met hyl am no- 3- et hyl -1, 2- di pheny1- 2- but anol

( S) - phenyl BEMeid6l(2-fludloghai®tyhvlbenay-apheayis, TWcmmequ@tbmmm 6-
The ‘invention furthernore relates to the use of the conpounds and/ or
physi ol ogi®¥: |y acceptable salts thereof for the preparation of a

medi gamenty_ Bﬁtoédlaa{aia%@uwﬁ@hym(m@am%)a 7ddthyRs-tHisAt 13- wyndm 6-
non-chem cal net hods hey can be converted into a suitable dosage
form here @@yet her vvlth at | east one solid, liquid and/or sem-liquid

o P ot SEnEAL o8 ot 5SSO PO RIS

sol vat es d:rjdyrsdumﬁemesorrers t hereof, including m xtures thereof in all

o Bl AT B R RN o B PSRBT 8k

conprg se ariy,edet erm ned anount of active ingredient per dosage unit.
Such a un|t can conprise, for npl e, 0. to, 1 g, preferably,

to 700 ny,2-pAIPIG- émyé!rw PRyl iophag - %7T?¢JWC%‘P"'§9‘&Q{§&§WH§“&'”'@
accordi ng (%1 f,the invention, depending on the disease condition
treated, the nethod of adni ni stration and the age, weight and

condi ti on dthipredgudrems- (M@hﬂam@ryib&phﬁwlrﬁﬂﬂhmﬁ@,—tma@pmé- 10
adm ni st er orm of dosage units which conprise a

pr edet er mtﬂgﬁﬁﬁﬂo@uﬁrﬁg ‘of active ingredient per dosage unit. Preferred
dosatfe uni2-chloravtt(ditiitugoarethypieere/! whhydrozpSprtieswl-6, 7edihydroetbisaois 3-
part -dose, i cat ed above, or a corresponding fraction thereof of
an active t?]%rdé'a‘ eMt® Furt hernore, pharmaceutical fornul ati ons of

thi s type Zahicke5NUGRAFGShHIBhpdpkpBasTRnvhE Fhdihgdroaniens]2 3-bloyadin-6-n
t he 15pharmaceutical art. Pharnmaceutical fornul ations can be adapted
for admi ni%t®:ation via any desired suitable nethod, for exanple by
oral (inclughp- bx{a%lscfrebhé A RgHANY-3- bﬁ@ﬁywm aﬁa.lmhiéw[:@sl blpyridin-6-
(i ncludi ng buccal, sublingudl” or “transdermal ), vagi nal or pareénteral
20 (30hcl udingg subcut aneous, intranuscul ar, |ntravenous or

i nt r ader ) ) ARt BadS o, S Ia LAABALAS-oRBRVIRET RARRRS-SeH2 Wb Blhdin-6-

one,



In addition, if desired or necessary, suitable binders, lubricants
and disintegrants 15 as well as dyes can |ikew se be incorporated
into the mxture. Suitable binders include starch, gelatine, natura
sugars, s0ED2@8/12468r exanpl e, glucose or beta-| act ose, PEWERIEHNI37
made from mai ze, natural and syntheti?¢ rubber, such as, for exanple,
acacia, tragacanth or sodium al gi nate, carboxynethyl cel | ul ose,

pol yet hyl ene gl ycol, waxes, and the like. The lubricants used in
these dOS@Q@nl&@-5-@3Jﬁ§oirdbﬁbﬂg914%%ir¢msﬂpﬁehﬁr6,$Qﬁﬁymm—$l‘ﬁiem[aﬁeb]pyridin-6-
magnesi um st earate, sodi um benzoate, sodium acetate, sodium chloride
and the |i%€&: The disintegrants include, w thout being restricted

t hereto, st Al Gl 3. ggﬂﬂ r. -gmﬂp _B-
t he Iike.%#ﬁgﬁgékﬁgggxgggk%ﬁ%ﬁﬁﬁgfﬁgﬂéa? forQgigﬁgﬁgéﬂ%repdgﬁﬂgﬁgm16
powder mi>de e, granulating or dry-pressing the mxture, adding a

| ubri.cant LS Nt eg- [ n ' LM eto
gi ve 5t abl & SToREETHRMS - (TRl PP B T B RS
commi nut eghpyridih-6rieabl e manner with a diluent or a base, as

descri bed above, and optionally, with i nder.,.. such f anpl e
car boxyrret&ﬁ‘i’?'%’é’ﬁﬁ‘&g@,m%ﬂ?”é(bzﬁxﬁﬁqr@?‘y‘ & yﬁ“é’76‘1?'Hydm?"ﬁiem&rﬁ'%i(py%m'&
pol yvi nyl pyer ol i done, a di ssolution retardant, such as, for exanple,
paraffin, an absorption accel erator, such as, for 30 exanple, a

quat er nar y2-eflpro-4-aidraxy-Zrthaebsd rbebrphesvich 7aihydrethierelsp-elpyridin-6-one,
bent.ani t e,, kagki . di ealnci K s Fha: d Kb | 151
ar arldh at o BRI RO TN o B REE R er B2 o e
st ar ch pagt-ehlomeddé-atinishdratel-bydrery-Gtplorny-6f7-dibydnolbisaof?, 3-bipyyidin-6-
materials and pressing it through a sieve. As an WD

2009/ 124636¥CT/ EP2009/ 001937 41 alternative to granulation, the
powder mi ?Q—éﬁl@roCMyER))dy!mﬁt-hr-méﬂhj[@h?iﬁiﬂ@tyl]@pﬁ‘@wmﬁﬂﬁdihgdmmmdo{ﬂms
of non-uniform shape which are broken up to formgranules. The

granul es ddpsE-Buiiie.cat ed by addition of stearic acid, a stearate
sal ty5 tal G Qo fy A 1d-phéhyd@r REN@Nt  §IA&Gkide-thnbfres-baRtigin-
castIiSng mc)zu%gm %ﬁga}oé@léu rﬂsgtsgg %&ggﬁre ?g then p essedntig%i @

t abl ets. Teh&onpounds according to the invention can al so be

conbi ned w rea-fJ ow.ng,,i 1= ipient,and r-£5: .
directly \t,%&gfjgoéhthi’@foé{y%ﬁ %%@? ﬁt@aﬁ%doﬁésgﬁ %p E\gebg%rilﬁlﬁg?' h or

dr y- pr essithignsi2spd]pyfidin-&ospar ent or opaque protective | ayer

consi sting, of a |l ac_seal | | ayer | ayer of. s r. or.. pal ynmer
mater al | gthiarteb DA Ry E s Bl edhet e RO Radea
to these gri@hb2ISblgyridideonto be able to differentiate between
different dosage units. Oal |iquids, s%cg as, R‘gjr exa‘ l.e,. s‘gl ution,
syrups and®-ENPE-fydeary-HE -pYERRYePZ-Yha- (It P"@B’ég‘ge_{ “AYES- so
that a gi b A6 lsses a prespecified amount 15 of the
conpounds&ﬁ%ggtgg%tbl%ldgggg{ng' ared by dissolving the compound in an
aqueous sd-cilpen3+itflor-gunetapkpanyldtiydrany-dephanykd snép' Aydorhiepaliedt
using a n ic~al coholic vehicle. Suspensions can be formnul ated by
di spersi O%W‘r&ga%rgeﬁpound in a non-toxic vehicle. Solubilisers and
emul i fi erd(4-8umrb-ZAbBydrbeyprengtypt-bydrexhdxddtmetg!pheogl) Saf-gihydicethieriof?, 3-
and pol yOﬁet@ﬁl §ne sorbitol ethers, 20 preservatives, flavour
addi'ti ves, PIBY[EH®°"® or exanpl e, peppermint oil or natural sweeteners
or saccharj.hlofs-4HyAesxya315-flusioad-rsBetyPhenpl)8ashdiyp6)7-digydre anieno|2,3-
| i kew se be added. The dosage unit formul ations for oral

admi ni st r RIPYHiEBreng.f desired, be en- 25 capsulated in

m crocapsu_ The L4 &t 1 OR reed. 4 ;

That tho rr BasL A PyuR B B s e RIS PRRRALE R AR e
coatiing orb]pyisiai@rene.of particul ate material in polyners, wax and the

like. The £oMROARYS LIS Ll ARl B bR e -6 F:aifyat es

thieno{2,3-b]pyridin-6-one,



WD 2009/ 124636PCT/ EP2009/ 001937 43 Pharmaceutical formnul ations
adapted for topical application to the eye include eye drops, in

whi ch the active ingredient is dissolved or suspended in a suitable
carrier, iwopamiReasar an aqueous sol vent. 5Phar maceut ipCalEP2009/001937
formul ati ons adapted for topical appl3zcation in the nouth enconpass

| ozenges, pastilles and nout hwashes. Pharmaceutical fornul ations
adapted for rectal adm nistration can be admnistered in the form of
supposi t or 3¢2-Chioreaehydroxy-G-Rraydmeoednmetayiphenyh)6-akb &) E-dittald-tdefdp,3-
nasal adm pjstration in which the carrier substance is a solid

conpri se aPiP¥aiBe- p'p\b?ﬂ@?mﬁéﬂ%g a particle size, for exanple, in the
range 20- 59th@r&@f{ﬁ%-dmb@32lr@dmpﬁérﬁﬂﬁd-(ﬁ9dtdk 1418h SFRBST -ditydidi ch

snuff is taken, i.e rapid’inhalati'on via the nasal passages from
a cont ai nethien®i?,aitipyrigl U—@-Ctﬂfe powder held close to the nose. Suitable

| qui b as eRere B 2 AR AR e BB AR M

wat er or othieno[2,3-Uipaidimbenrtd,cal formul at | ons adapt ed for

R S i N b S S SN R L

di spenserstm@,{d[g 89y] iI5-6- d;]ﬁg)ul isers or i nsuffl ators.
Pharmaceutical formnul ations adapt ed for vagl nal adm ni stratiaon can be

adni ni st er e¢hipsoPeiiienied:(3 dagimistyirhevArms Pheravt-$, 7-gHydExs thignpdds- or
spr ayy 25f o @g,l@t]léogﬁ Phar maceuti cal fornmul ati ons adapted for

parent er al m ni sfrati on include aqueous and non-aqueous sterile

i nj ecti on 2chlore-SHS-ftompdimethyl-2rmetbrkynsny!)-dbydrexe 5-piwmykd i7edibedroes

and sol ut eg, . pf ch the fornmulation is rendered 30

i sotonic mﬁ%n%i%g%@?nﬁb@n"gm%e recipient to be treated; and aqueous
and non- aq8€d4laomt-Bhyliroxguts pestisyipineny!wh hpdrorpb-pieemyt-6 Fedisiydipethisnol2, 3-
medi a and thi ckeners. The fornmul ati ons can be admi nistered in

si ngl e- dosBIPYFIIRR-PN%0se containers, for exanpl e seal ed anpoul es and
vialps ands3saue. Jt-'hétﬁﬂﬂ?ﬂtéﬂﬁ@%he%-z t BRASRBRGTH FPRENR-6 9108 drd A

(1 yophilised) state, so that only the addition of the sterile carrier
l'i quid, fo?hl%w%ﬁttﬁpwﬁﬂ'eﬁ qns: |nj ection purposes, imediately before

use is necg t
in accor danzgﬂ\[f\n&t 4tnF16eth e%pte?ﬁé aﬁﬂﬁﬁﬂgu Hé’a f@-grggnés?ﬂrébﬂzg P%‘E
granul es atiiertofhBdtsyridin- 6gm§s wi t hout saying that, in addition to the

e R LA E T RERL S oSS PR 252,

typez®f f othiarof, Bﬂi}pyrtdtms-oﬁe)r exanpl e, formul ati ons whi ch 10are

Cher apeut | GANIOJS SrMBEDE (GRUHROR -5 BBpIEReaY bE-RHEh dedydro-

invention gehensls-Hpyrtinendiey, of fact ors i ncluding, for exanple, the
age and wei ght of fhe human or_ani preci se disease condition
whi ch requBre- ﬁe(étfh@ﬁ@phqmﬂ §- i‘bﬁ'ﬂi’o@@%@' f‘}FVdei‘é’ thadimetrethippe(2,3-
f or mul atlosn 3{@ grethod of administration, and is ultimtely

det er mi ned 8 He treatl ng doctor or vet. However, an effective
amou2it  of &(Mupr@ui’rdydmw@megistfmt&rtyé)—s-ﬁtrﬁmrioohemé) gerydranyt, 7idihydne-
range fro 0 1%? é of body wei ght of the recipient (mammal)
per day an cb |caIIy|ntherangefromIto 10 ng/ kg of
body wei ghs- (:B)Gt:onduaymé'fhowy-4trhethakpheaj15) 3q4&hmovophepeh)-4hydrbry-6amdikgitrot
mammal  wei ghi ng’qu} % s usually between 70 and 700 ng, where this
amount  canPEECkANPEI-8PMs an i ndivi dual dose per day or usually
in a seri e?-cﬁlfordil@ d(e_fm@a -KyRIETY - ﬁnetﬁ?lf)h@%ﬂ?lm(ﬂqﬂubv&héngnﬂﬁhyér@k‘fGrSI7-

five or S|xg so that the total dal dose i's the sane
effetdive @ ﬁtfh@mi dHlnyrisin-6oingat e or of a physiol ogically

Functional; dfof g Alhyifody 8 SN dfAY-LE-SRERYIBHRRGIREN AR S IRl L 67 diftfur8!

thieno[2,3-blpyridin-6-one,



-HBTU : 2-(1H Benzotriazof-1-y0-1,1, 3, 3-tetranet hyl uroni um

hexaf | uor ophosphate - KHVDS : potassi um hexanet hyl di silyl azide - DI EA
di et hyl i sopropyl am ne The follow ng exanples illustrate the

i nvent i on Wotzhag463however, limting it. The 5 starti ngCrareis/aiigs?

used are known products or products pBepared according to known

procedures. The percentages are expressed on a wei ght basis, unless

ot herwi se nentioned. The conpounds were characterised eiieci ally via

t he fol | owkroflosiordt(pi4-diliorce2ydrpxysherntdihayYdIvRy-Sppftanvhbwedibydrogui r ed
usi ng a Bryker JPX 300 MHz NMR spectroneter. The nmasses were
determ ned Vﬁé‘%ﬁfﬁ‘g’{?ﬁ%@ﬂ% an Agilent Series 1100 nass detector.
The nel ti n@-chwreBs(4(athy-2-hyerorysreastirehydraxyasSiheall-6 Sedibydrofthienb208K .
15Exanple 1. .

4- hydr oxy- BIPYRERPIOBS.( pyri di n- 3-y1) - 6, 7- di hydr o- t hi eno[ 2, 3- 131pyri din
- 6- 0ng St ep_chiorG3NBLARYS-2981drSxyR81nfeth PpBrty) 94-hFa@xy BTBheny1 18, 7-dihydro-
acet oﬁi tri Fﬁi(ogéosgﬁ)ﬂﬁg coolrex at O(IQPH%,?P/LP(E%GQS;BIEMW yere

di i sopr opyihéenej2 drilpiidiz66ney) was added. After 20 minutes of

(1 o 4 oa RISl EOR D BNERD Ge I oo RaEPHYRN IR Pl

2009/ 124636R¢IAERROOR, BO]98idiM6-cate, rri ng at room tenperature, the

sol vent wa novye nder, reduce r ure an he .r emai_ni .
aken up. | SR e ReRARE S R B AR SR s S BL e hR ey -
sodi ym bi cyidiRIABDSAldIt-BUhe, Wat er then dried over sodium sul phate.
Organi ¢ sol vent was renobve der reducec}lc pressure and the cr

d un ude
purified ofchoreBd4-fluasprdnsiremmpendeerdriiblomrhenylk-4Rydrewy-6i7-dipydre-
ng) was re . ( 0-d6, 300MHz): 11.45 (br. s, 1H),
8.64-8.59 (m ﬁ’%}a‘?%??‘?”ﬁ (m ll-P, 7.44-7.39 (m 1H), 7.31-7.24
(m 5H), 62@blofe3-(#1lipro-2-fRirgxypheny()-431v88xysh-(¢Rjethgpiaenyl 6, 73tiydro-
Step 2: To eyl eonmpound (197 ng) in tetrahydrofurane (2 ni)
was added %&E’J%%m%}@“ @o ution of sodi um hexanet hyl di silyl azi de
(3.585n, 4eq) in tetrahydrofurane. The solution was heated at 80C

during 15 hours then copled .to roomt at.ur e and eti G, aci

added unci THSENEnTST rpesindhe sPTRRLLSBrBe iuad asntersrndtotaidto o
I Foreg, TAvB e nerhaite b sorrimed thonn | SR ICtee -
iltered, ; . e, 3 8. S, :

8. 48- 8. 40 {and pgrmacenficallyrgsahie salis gnd steygpisomersitheresty 7 41-7. 26
(m 4H), 7 isadi ®f the formuia (Il

4- hydr oxy-%- %ét%%%%x@ytsﬁgﬁggﬁbggﬁﬁenyﬁ SETret h(y? -6, 7-di hydr o-thi enof 2,
3- 2Bbj pyridin-6-one Step 1: To a solution of propiophenone (30 ni,
0.226 nol) in ethanol (670 nL) was édded dropwi se et hyl cyanoacetate
(24 nmL). After 20 minutes at %C, pholane (68.9 n) was added and
5 mnutes |ater sulphur (14.5°9). ihg was carried on during 72
hours then the solvents renoved er reduced 25pressure. The crude
was taken up with dichloromethage, Wiltered througha pad of silica
and the solvent renoved undgi~re ﬁ e essy.e. The crude was _
purified over silica (heptane/ ethyl ageta 9/1) and a yellow solid
(m 50, 7 32-7.15 (h 21y, 3.1 (q. 20, 2.02 (s, 50 0.78 (1. 3
m , 7.12-7. m , 3. d, , 2. S, , 0. :
30Step 2: To the previous compound (800 ng) in dioxane (5 m) was
added dr opw se af;sol _utipg%zo%ﬁ(%érret ho%ph_enyl,&qe%)éhui@éﬁ?&iﬂe (678 ny)
i n di oxane (5 myWhereReRsH R Havadhe ReanBgsidie ‘ i hg 15 hours
then the sol vent 0 gduced pressure. The crude was
taken up into etﬁq‘ﬁ@i&%gglj‘?%g%g@%%llkg WD 2009/ 124636PCT/ EP2009/ 001937
47 s& ution was washed with a sodi um bi carbonat e aqueous sol ution

t hen wat er, r i ol uti,e s dried over sodium sul fate and
t he sol ven’? C?Q%S@e'%’%%ﬁ a&%rcéhﬁi@@a@a

er pressure. A yellow oil was

andfor a base or acid of the formula | is converted into one of its salts.



Step 3: The previous conpound (1.4 g, 3.42 mml) in tetrahydrofurane
(20 nL) was added dropw se to a solution of potassium

hexanmet hyl di silylazide (27.4 nL of 0.5Min toluene). After 2 hours,

t he reactiwow@a248enched with acetic acid and 10t he sekygpbdmohArpVved
under reduced pressure. The crude solud was taken up into water and
filtered. A pink solid was recovered (1.86 g); Ms: 364.0 (M+l); 1H
NVR (DVbO-d6, 300 MHz): 8 (ppm): 8.83 (br. s, 1H), 7.38-7.24 (m 6H),
7.04- 7.02 (m 1H), 6.96-6.87 (m 2H), 3.65 (s, 3H), 2.19 (s, 3H.
Step 4: The previous solid (366 ng) in anhydrous dichl oronethane (30
m) was 1B #vestion glworeldsrdn theimeemicdera. iautomerie srms. @naptiomers,
di chl orone f t

terrperaturaegﬁg ﬁe)mésggrﬁ% Igﬁ%erg‘e{ngi%@ahﬁu(?ﬁrpg{eéﬁ éa{t #ggglctoh%e%{%y e(ljri;itrr]lee
(f ew dr opjenaraitfarrauland), stsi weléds]themlmrystéﬂm torgsnirclhytieg ¢helapolymorphic

recovered,, dried,and conce ted er reduc essur The crude
o g+ 1 11ans g6r 155 PSRRI RO R aER SREPAR SR IPTOSRAD. An

of f - whi t & T | gte¥@i®t %We?ﬁ@ﬁefsechlﬁe@%MOt Nﬁg %Ora%eﬁm*lmxtar@%wf these
(DVBO- d6, 300 MHz .06 (bs, 1H), 38-7.2 , 7.12-6

2H), 6. 80-®MRO Qpi,) alsg tqgnq:g;dugh_;ter@twré ag}d/or diastereo:somersi ereof
252- chl or a; 4 henyl1- 6, 7-di hydr o-t hi eno[
2,3- b] py (r]"lsg‘?’%y {%ér(]é’n U&%Wﬁ%% W%}Mh%ggg ‘ate (10.6 nlL) was added
plr opwi se thheainsehiinn atsoorfemes tmrémmetqramed;mpmem:ﬂedmgi 72 idomérs] andlthe

n ethanol, (335 nl),. After m_nut es |ne 30.5
wns Wided WHEFTEs Ak selieted oEfmeh Rilieh s Sya28 58 Mg boipgiiggart thiken
carried onodueamadddctliony 6f trieedeluémtemerécm@emh the rmh;ﬁi‘unaslwmah atnen
t he sol vent renpved under lreduced pr essure The cr ug:'e was url fied

over sili Qpip@elgr N1l raviHgl aliiacive tyes. Sahvplss aie.s i axwae ey JBeR@T 88
(3.5 g): RRY/oL 24636 REILEP20091001937 48 1H NMR (CDCl 3, 300 MHz):
3(ppn): 7.26-7.20 (m 1H), 6.88-6.80 (m 3H), 6.07 (br. s, 1H), 4.04
(q, 2H), 3.81 (s, 3H) 0.95 (t, 3H. Step 2: To a solution of the

(5230 e ey of S, F o Dk o HRFnachytorba el Ml as

reacti on melkas theiaohadet.ed to 105C durl ng 1 hour then the soI vent

was evaporgted T rud ta up. i.nto dichl oronet han

o gant o pHEreg el il deios aPe D 4 RS BT Saaelk: 8Rats b
then dri edh@\tempeaddyamﬂﬂhgtte thé\friventisreamy also @b-ddied peddtagicompounds.
evaporatiqn, the resuy oi | was dissol ved i et {%Df acet at e and

ltin

pour ed i ntfgORRS: dedvativae e itpken FRRPTY ior&aow i & gvhigly have

d wit 3 (
o %7 o H%eggﬁ%tﬁ]ﬂéd vi!‘ih*n ;M;i %dd 2ol alk ?ﬁﬂdgg!z%rou@s él@ﬁ}s oﬂéfgff%)eb%es Snd
1H), 4.01 \n(hqch 219 rapgjlgale@ged Mhe gggolsmsto fomm the agt@/e( Qommq;ndsgt@prq:,ng
A sol ution ggn vi ous conpound (1.44 g, 3.64 mol), N 15
chl orosucm n| i 3 ng) and 1, 2-di chl oroet hane (25 nL) was heated
at 40C f orThkshowfso Theludeabtddegradabﬂajrmlwaertdwmtlugsmftdhe compounds
dlchloronethan advva ed. twice wth. r then, dr.i s0dj
Ul fat e ariopid B BTVl o8 go Pabeliptir ik LATRIEVR IR, dufhalt Lt o1-
any 2&Burt h@?(pggﬁ)‘l catl on 1H NVR (CDCI 3, 300 MHz): 5
(ppmy: 1124 (br 3% 7.24 (dd, 201
6. 90- 6. 86 (¥ 41, FB'O‘?"P% 69 (Jﬁ?dz reing * rpglo o)y eorgpoynd thpy when
3.78 (s, %H}mmgte?&j td a biblbgical %tém g%n‘é%tb‘é 'tﬁé"“d?ﬁ PSR @%lbl@glcaily
(3.64 mol) in tetrahydrofurane was added to pot assi um
hexanet hylaﬁtl‘!‘ﬁ |gprapaunst) (29 ariresol scm Bnortt@nw*ﬁe)chama! higack® (gl actifyore
m xture ched W th
ot ¢ aca IR b Bedeac g 30or it E I B AL S BHRICNTE
crudé was purified over silica (pentane/ethyl acetate (4/1) to get a

pure soli q‘h@exppg)ai’on effec%ve gmou?')t’ means the amount of a me|_d'|cament or

pharmaceutical active ingredient which causes a biological or medical response



WO 2009/ 124636PCT/ EP2009/ 001937 49 Step 1: A solution of benzonitrile
(10g, 97 mmmol) and acetonitrile (10.2 nL, 195mmol) was treated with
potassium tert-butoxide (20g) portionwi se. The resulting thick
suspensi orwaasaias ed at room tenperature overni ght. Boatdrydoehhesy
and sodi um bi carbonat e aqueous sol utiZdn were added. Aqueous sol ution
was 5 extracted with diethylether and whol e organi c phases

conbi nated. The organi c solution was washed with brine, dried over
sodi um sul \fuat:b laadugl'kte)rsairlnedrat,sfor erawvplt ndeeseamduenat ghrysikén, én aTissue,
resul ti ng oi | was tai u%ral nto ethyl acetate and poured onto

hept ane. SB1 W8I P8t med (8g) was filtered and washed with
hept ane; 1!9:155!:!%6?1 (160@3res816n Mﬁé}ap&tkﬁmﬁegtf@la%oﬁﬁt“(rﬁbar@‘%n é}nc%nt
(bs, 2H), 4 (s, 1H). Step 2: Ethyl cyanoacetate (3.4 nt.

added dr op%'"% e@mpaies With Sreasresppe ne&gblﬁsﬁw@rlmuoteecgwe@ﬁvmmwnt
i n ethanol utes at 60C, piperidine (635 pL) was
adde and %éﬁ%g%wﬁ%:cg)ps%&f C%r (1.13 g). Heating was 15 carried on
during 72 ihguowed freatrhemntt eheeﬂng hmr@ughttcm padahdﬁnalolnl chaatlideasee ayodlvmm

renoved under,.r educed The cry ified

(pont anel GTVICTaEPEPIAES B Ger aiaiotloR o ¥ing ket 78 A8 e 55t &ndp
3: To a sofhetprogrest otfhaea@eeye deadtt@ﬁp@iuﬁdjeﬁ'br@sde?e@gctmb)so tde@émron
(5 nm) and Krldlne 0 pL) vvasr% deddopvmseasolutlon of

phenyl acet §[the R ERR0 %ﬁ?eféerﬁo fion QfiCisFrdel oxane) . The reacti on

m Xty e waphdigab@dsibh ‘HERLoONREI BRbcHBUMbIR: SRLERonERs &Y ARSALERS
The crude was taken up | or onmet The organi c phase was
washed t wiweichare etiectiv peammﬂmgen@rmﬁé@byseblgmi tumctiplen dri ed over
sodiumsulfate. A yellow solid (1.45 g) was recovered after renoval

of the solvent by evaporation; 251H NVR (CDClI 31 300 MHz): 5 (ppm:

11. 46 (bs, THHnvefdtigtbalgo3élates todhixiurgs 26#e étﬁn()mnc&-nbf théf(&fhu!aq! a@ddrding
3.89 (s, 2H) 2 . (t, 3H) . Step 4: Potassiu xamet hyl di si | yl azi
(15t o BNV aHREh 5" hsamamieg s, ' BB eumat. o rerpreundie
sol i 5 (600rafig 1: 1.2, 11BDY N, 115, teto; amodr&f uneo@ (60 L) at OC. After 1
hour, the reaction was uenched w th nmet hanol and the 30 sol vents

r enoved unﬂﬁser%@l?@é‘&%r&%ﬁ?ﬁmbmﬁ@xﬁ#r%ﬁf %@@WW‘%‘W’PWW% m ni mum
met hanol and hydrochl ori de solution (4M was added until acidic pH A
bei ge solid (260 ng) was recovered; Ms: 345.1 (M+l); 1H NWMR (DVSO- d6,
300 MHz): HAw. @bradigals wiich pees- mogaitf'(an om;m)theirvm;eanmgs are independent of
2009/ 12463&?(3‘ gp09/ 001937 50 Exanpl e 5:
2-chl oro-32(2 I Tl urophenyO-4-hydroxy- 5- phenyl 6é7 di hydr o-t hi eno[ 2
, 3- 4] pyr i Abaveband dekdve thel raditaiy landy parassteat B, (B, 8RiLDaveathcanieadings

d | di f 10 g, 64 mol
o om e e e bRy P SE S ESBIBIR 0 3y 8% )

was added and 5 minutes |ater sul phur (4.1 g). Heating was carried on
during 72 hours then filtered through a pad of silica and the_sol vent

renoved unfdEFNplea@ded s usbeanched tineag) ofdiraiaiked @drhasd! v ér 4s5.16, da 8,
10( pent ang,y 4 (?Chdﬂon%cgi ?F&e%ﬁden&@s (?hétﬁylc ﬁ‘l@ré 13?7“3;5# 1[?&:[%\{1 1soBrop¥l

cont ai ni ng et hy [\;anoac ate was recover ed:
a sadldut i orbusyl, trﬁe l]e)tn/bwsegéﬁuéldrrpbumt-b!ﬂﬂ 6ftg‘thezmone aish  ipasw dn &-58%0

Bot it on o tooabart . £Rr e A ainliinb, Tl AR IRER 0 8- B
ﬁ] te eL r ogg howthylbdreyl] 5, ‘Isql’lv.’énﬂ ,Bas2, Qvagﬁzﬁt Scl3- F]Imiiéhyibﬁmmed; Sralsysgntql,
was hedut wﬁﬂa‘é{b? %{"M%Y‘Ef?y ’argsﬁzﬂg g*B[P:P Yol uf*?o L% %&F@%ﬁ%@w'

sodi um sulfﬁah@r prafbrabig, ﬁﬁlewgmwg/vam@v@mgn@t ed. The crude was purified
over_sili ca (pent ane/ eth | acetate 98/ 2) to provide the desired

compBund (AYPTY weﬂfcmtaz!ylp(erfm@ply éemeﬂraiéﬂ(l ctm‘m 1380 Idz)5 0B § ppatpims,
11 20 (br. préferéﬁil} mgtlﬂﬂ, 5tt'%§ ér%byl@"ﬂ;@pr@p?‘,l btﬁylﬁsc(dﬂtyl?'é‘éc bﬁtyf,?’teﬁﬁbutyl,

pentyl, hexyl, trifluoromethyl, pentaflucroethy! or 1,1,1-triflucroethyl.



25 twice with water then dried over sodium sulfate and the sol vent
was evaporated. The crude oil (410 ng) was used w thout any further
purification; Ms: 436.0 (M+l); 1H NMR (CDClI 3, 300 MHz): 5 (ppm:
11.27 (br WQYP00I/124636 7 29 (m 6H), 6.95-6.89 (m 2H), 3PGETE09/941y37
3.84 (s, 2H), 0.83 (t, 3H). Step 4: BSBtassium hexanet hyl disilyl azi de
(10 nL, 0.5Min toluene) was added 30 dropwi se to a sol ution of

A Cer 3 ndlpieser. b gneienpr dtues dbss e YRR et ninhe T8

met hanol  angmishi WISikN @t Bl dtefeuady bedeplacedlug &@H,[F esdfur €1. The crude

was taken up . into a mnjnum et hanol and hydrochl ori de sol ution (4M
was added CXRSBAgerIBbrSOERD SHSPRYS TOSIbY: FYGRReNTY. M'Oh%ev! or

pr eci pi tatcg,go%gb{ | was taken up into a mninmmof ethyl acetate and
pour ed ont Lep ne. The precipitated solid (106 ng) was filtered and
washeéd wi th heptane. A beige solid (260 ng) was recovered; Ms: 389.7

(ML) ; 1H VR COMBR §600t29% MEZ ki, ©EBA ReooH Iconit2bodntéa (Bond) cnp

Exanpl e 6:
4- hydr oxy-S4AR -39 MNexyr ghered.hyl phenyl ) - 5- pheny1- 6, 7- di hydr o-t hi eno[ 2,

3- b i din- 6- S 1: A | uti f _ .
> -y oxy APIOTR bl SIS AP I: SR8 9T W S Ly BsBtued PLono-
hydr oxi de di> 1) tetfd- WP hB1lasubsRbRdby A, iggo, OA) G4 SLONOA| EGOPLLOMIS,,

stirred overnight. Triethylam ne was added to destroy excess of

di metthy| sUP@hite CANYA2 ARd/PEBEPON mixture was filtered. The sol vent
was evaporoqtu%qo%g&q%t reduced pressure. The solid obtai ned was
recrystal |1sed using pentane. White crystals (9 g) were recovered;

MS: 165. 1 Rierbierabylderbieéd/BhéGhOiaphtBgQ addh)af véhicpsnynsubsBBitgdior tighp-,

6.80 (d, 1H),, .6..77 (s, 1 . e 3 : : : 38.,(S, .
Step 2: Et 'yIt”bytgﬁ'géggtpﬁ;%a@.sggﬂéi)byvg)sH&Ed@%’ mp@}:’ée%gﬁ%ﬁl%é@@h
of previ oUSOOMITONEL (EONAL, CORAG, BIA) GN) GENR)NH, EHARME)=NHANHDH 20
m nutes at 60C, mnorpholine (8.35 nL) was added and 5 m nutes | ater
sul pRur (deretgphiebo Heating was carried on during 72 hours then
filtered through a pad of silica and the sol vent renoved under
reduced pressure. The crude was purified over silica (pentane/ ethyl
act at e 95/A9)demmtgs forexaropiedpii@saey) Mt Priobbver ad or peethylgheny!( o m)-;or

1H NMR 5 . , ~1H), ¥ 60

& "5  Fiboyrendiy m: b BRRborobyBhenfh ot h: of planifinadidny 3 - or
g. g% (t, I ?ﬁydrﬁkﬁm@wggﬁaf-mlpénﬁmphemlt be amz@v?ﬂnﬂnmduma 2 og p-(N-

. mo | oXane an ri e e ropw se
hor?fl acet R aPrREE s L R+ BRI A ek SRR P e o
O gaN 6 ol P e T hont L he 2ol et e
removed urmsﬂﬂwﬁgeaﬂah%%u?-e T %-k"tlai-ﬂmthmﬁgﬂm)iyewh Py ?rrP"gN\A%F‘ '

1 Xt fai AR - Ayel i . -
Meoover oo TElaRoL AR ny IR Al B R e Rl henBLonas o e

(CDCl 3, 3ctietmamingiphgpw) o-.11: 04 eibprongnyl. 0-4 8- RrAsLIAMOBINYI, B-0m- of

d, ; , 7 , ~6..65 i
(s, By FeipBongihg g orS oblis Ropaidtypidi o’ B drbyribhyisiidi?
Pot assi umyijpkangt hed, divsi loyl aziydeoptishy, m-, @- 5 i putediepeeyl, was actdext
5d i | uti f j lid (900 2. ) i
et ahydr g FEHETERS  AEymapr BECE A B Vb chdlr 6 RENT R BEREOP AL m-or
the react ipBamagysieRNghed i bh pasebdgnisthdppatylt 86 Boby @RdFbsaMMtROky-

under reduced Bressure. The crude was taken up into water. The

pr eci pi t atRienybfuthergseferghly ged. it @Pod-tmd e perdifuprpphenyl, 2,3-, 2.4-,

di ethyl et : X 4 ; )a _

L 5 2 i SIS o, 20 Yk g

6.72 (d, IenyB.&8- (s, 2.8HginitrepBanyls 2,BHpr 3gt-dimshouwhgnyl sheirerbahlero-
phenyl, 3-amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-

chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-



R2 R3 M5 1 ethoxycarbonyl phenyl phenyl 392.1 (M1l) net hoxy-

car bonyl

phenyl phenyl 378.0 (M+1l) 3 carboxy phenyl phenyl 364.0

(M+l) 4 (N-nethyl)- am nocarbonyl phenyl phenyl 377.0 (M+l) 5
hydr oxynet Wyl 20@inemsst phenyl 350.0 (M+l) 6 phenyl phenylequeengobed@9s. 1
(Mt1l) 7 am nocar bonyl phenyl phenyl 363.0 (Mtl)
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dimethylaminophenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-tri-
chloropheny\, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichloropheny!, p-iodophenyl,
3,6-dichloro-4-aminopheny!, 4-fluore-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-
difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxypheny!,
3-chioro-4-acetamidophenyl, 3-fluoro-4-methoxypheny!, 3-amino-6-methylphenyl,
3-chloro-4-acetamidophenyi or 2,5-dimethyl-4-chioraphenyt.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyi, 2-, 4-
or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or b-isothiazolyl, 2-,
3- or 4-pyridyt, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4-
or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yi,
1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 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-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or
7-indazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazoliyl, 2-, 4-, 5-, 6- or 7-benzoxazoivi,
3-, 4-, 5-, 6- or 7~ benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or
8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8--innolinyl, 2-,
4- 5., 8-, 7~ or 8-guinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-
1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-

benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-yl.

The heterocyclic radicals can also be partially or fully hydrogenated.

Het can thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-
dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-
2- or -3-thienyi, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4-
or -5-pyrroiyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-
dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-
dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl,
1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl,
1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyi,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyi, 1,2,3,4-tetrahydro-1-



WO 2009/ 124636PCI MP2009/ 001937 53 net hyl sul fonyl phenyl phenyl 398.1
(Mt1) 9 cyano phenyl phenyl 345.1 (M+1) 10 nethyl phenyl phenyl 334.1
(M+1l) 11 met hyl phenyl 2-hydroxyphenyl 350.2 (M+l) 12 met hyl phenyl

pyri di n- 4-w0 2885283¢ M+1) 13 net hyl phenyl 4- net hoxyphemrgir/EpeabsBo1int-1)

14 et hyl
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phenyl 4-hydoxyphenyl 350. 28( M+1)

, -2, -3-, -4- -5- -6-, -7- or -8-quinoiyl, 1,2,3,4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7-
or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, further
preferably 2.3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-
ethylenedioxyphenyl,  3,4-ethylenedioxyphenyl,  3,4-(difluoromethylenedioxy)-

phenyl, 2,3-dihydrobenzofuran-5- or 6-y, 2,3-(2-oxomethylenedioxy)phenyl or also

3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-dihydro-

benzofuranyl or 2,3-dihydro-2-oxofuranyl.

Het preferably denotes a mono- or bicyclic aromatic heterocycle having 1to 4 N, O
and/or S atoms,

Most preferably Het denotes pyridyi, pyrimidinyl, furanyl, isoxazolyl, imidazolyi,
pyrazolyl, oxazolyl, pyrrolyl, thiazolyl, isothiazolyl, thienyl, triazolyl, tetrazolyl,

indolyl, benzimidazolyl or indazoiyl.

Accordingly, the invention relates, in particular, to the compounds of the formula |
in which at least one of the said radicals has one of the preferred meanings
indicated above. Some preferred groups of compounds may be expressed by the
following sub-formulae ta to lg, which conform to the formula | and in which the
radicals not designated in greater detail have the meaning indicated for the

formula 1, but in which

inla R denotes H, A, Hal, COOA, COOH, CONH;, CONHA, CONA;, CN,
SOA, SONH; or phenyl;

inlb R? denotes phenyl, haphthyl, each of which is unsubstituted or mono-
, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, COQA,
COOQOH, CONH;, CONA, CONA; and/or SO2A
or

denotes Het;

inle RS denoctes phenyl, naphthyl, each of which is unsubstituted or mono-
, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, NH;, NHA,
NA,, COOA, COOH, CONH,, CONA, CONAz, SOA, CN,



15 net hyl
(Mt1l) 17 H phenyl

phenyl

3- met hoxyphenyl 364.2 (M+l) 16 H phenyl phenyl 320.0

2- met hoxyphenyl 350.0 (M+1) 18 H phenyl

pyridin-3-yl 321.0 (Mtl) 19 H phenyl 4-nmethoxyphenyl 350.0 (Mtl) 20 H

phenyl

4- hyoarzowesnpiseny |

(Mt1) 22 H phenyl
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in Id

in le

in if

inlg

Het

Het

R1

RZ

RS

Het

Hal

336.1 (M+1l) 21 H phenyl 4-cyanopaempkooddEody
29

C(=NH)NH, and/or C(=NH)NHOH
or '

denotes Het;

denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N,

O and/or S atoms;

denates pyridyl, pyrimidiny), furanyl, isoxazolyl, imidazolyl,
pyrazolyl, oxazolyl, pyrrolyl, thiazolyl, isothiazolyl, thienyl, triazolyi,
etrazolyl, indolyl, benzimidazolyl or indazoiyl;

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;

denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA;, CN,
SO.A, SO,NH: or phenyi,

denotes pheny!, naphthyl each of which is unsubstituted or mono-,
di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, COOA,
COOH, CONH,, CONA, CONA; and/or SOzA

or

denotes Het,

denotes phenyl, naphthy! , each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, NH,,
NHA, NAz, COOA, COOH, CONH,, CONA, CONAz, SO.A, CN,
C(=NH)NH; and/or C{=NH)NHOH

or

denotes Het,

denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N,
Q and/or S atoms,

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,
denotes F, Ci, Bror;



4-di met hyl - am nophenyl 363.1 (M1l) 23 H phenyl 3-nethoxyphenyl 350.0
(Mt1) 24 H phenyl 3-trifluoro- nethylphenyl 388.1 (M+l) 25 H

4- br onophenyl phenyl 400.0 (Mtl) 26 H 4-chl orophenyl phenyl 354.0
(Mr1) 27 HV22000(8t6ébhenyl phenyl 338.0 (Mrl) 28 H 4- br S6BHREYP01937
pyridin-3-y1 399.0 (M+1) 29 H 4-bronmoBhenyl pyridin-4-yl 400.9 (M)
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and pharmaceutically usable salts and stereoisomers thereof, including mixtures

thereof in all ratios.

Preparation of thienopyridone derivatives of the formula (1)

The compounds of the present invention may be prepared in a number of
methods well known to those skilied in the art, including, but not limited to those
described below, or through modifications of these methods by applying standard
techniques known to those skilled in the art of organic synthesis. All processes
disclosed in association with the present invention are contemplated to be
practiced on any scale, including milligram, gram, mulligram, kilogram,
multikilogram or commercial industrial scale.

It will be appreciated that the compounds of the present invention may
contain one or more asymmetrically substituted carbon atoms, and may be
isolated in optically active or racemic forms. Thus, all chiral, diastereomeric,
racemic forms and all geometric isomeric forms of a structure are intended, unless
the specific stereochemistry or isomeric form is specifically indicated. It is well
known in the art how to prepare such opticaily active forms. For example, mixtures
of stereocisomers may be separated by standard techniques including, but not
limited to, resolution of racemic forms, normal, reverse-phase, and chiral
chromatography, preferential salt formation, recrystallization, and the like, or by
chiral synthesis either from active starting materials or by defiberate chiral
synthesis of target centers.

in the reactions described hereinafter, it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their unwanted parlicipation in the
reactions. Conventional protecting groups may be used in accordance with standard
practice, for examples see T.W. Greene and P. G. M. Wuts in Profective Groups in
Qrganic Chemistry, John Wiley and Sons, 1991; J. F. W. McOmie in Protective
Groups in Organic Chemistry, Plenum Press, 1973.

Some reactions may be carried out in the presence of a base. There is no
particular restriction on the nature of the base o be used in this reaction, and any
hase conventionally used in reactions of this type may equally be used here, provided
that it has no adverse effect on other parts of the molecule. Examples of suitable



H 4- bronophenyl Pyridin-2-y1 400.9 (M+l) 31 H 4-hydroxy- phenyl

phenyl

336.1 (M+l) 32 H 4-net hoxy- phenyl phenyl 350.1 (M+l) 33 H

napht h-2-y1 phenyl 370.1 (Mtl) 34 H 1-hydroxy- naphth-2-yl phenyl
386. 1 ( M+1WO3B09H24636ret hyl phenyl phenyl 334.1 (Mtl)  WOPCT/EP2009/001937
2009/ 124636PCT/ EP2009/ 001937 54 36 H3#-trifluoro- nethyl phenyl phenyl
388.0 (M+1l) 37
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bases include: sodium hydroxide, potassium carbonate, potassium tertiobutylate,
sodium tertioamylate, triethylamine, potassium hexamethyldisilazide, alkali metal
hydrides, such as sodium hydride and potassium hydride; alkyllithium compounds,
such as methyllithium and butyllithium; and aikali metal alkoxides, such as sodium
methoxide and sodium ethoxide.

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. Exambles of suitable solvents include: hydrocarbons, which may be
aromatic, aliphatic or cycloaliphatic hydrocarbons, such as hexane, cyclohexane,
benzene, toluene and xylene; amides, such as dimethylformamide; aicohols such as
ethanol and methanol and ethers, such as diethy! ether, dioxane and tetrahydrofuran.

The reactions can take place over a wide range of temperatures. In general, we
find it convenient to carmry out the reaction at a temperature of from 0°C to 150°C
(more preferably from about room temperature to 100°C). The time required for the
reaction may also vary widely, depending on many factors, notably the reaction
temperature and the nature of the reagents. However, provided that the reaction is
effected under the preferred conditions outlined above, a period of from 3 hours to
20 hours will usually suffice.

The compound thus prepared may be recovered from the reaction mixture by
conventional means. For example, the compounds may be recovered by distilling off
the solvent from the reaction mixture or, if necessary, after distilling off the solvent
from the reaction mixture, pouring the residue into water followed by extraction with a

. water-immiscible organic solvent and distilling off the soivent from the exiract.

Additionally, the product can, if desired, be further purified by various well-known
techniques, such as recrystallization, reprecipitation or the various chromatography
techniques, notably column chromatography or preparative thin layer

chromatography.

Compounds of formula (ii) preferably are prepared by reaction of a compound of

formula (i)



H 4-n-butyl phenyl phenyl 376.1 (Mt1l) 38 H 4-hydroxy- nethyl phenyl
phenyl 350.1 (M+l) 39 H 4-fert-butyl- phenyl phenyl 376.1 (M+l) 40 H
4- met hoxy- phenyl 4-net hoxyphenyl 380.1 (M+l) 41 H 4-hydroxy- phenyl
4- hydr oxy pWere9/13836 0 (M+1) 42 H 4- et hoxy- phenyl 4-f |[PCOTERRIVSAYIIO37
368.0 (Mrl) 43 H 4-hydroxy- phenyl 4-Fl uorophenyl 354.1 (Mrl) 44 H
4-fl uor ophenyl 4-nmet hoxyphenyl

] ALK
R2 o

/A any
R‘I S NH2

wherein R and R? have the meanings as indicated in claim 1,
with a compound of formula (V)

X-CO-CH,-R® (1V)
wherein R® has the meanings as indicated in claim 1,
and X denotes a hydroxyl group or Ci, Bror |

10 Most preferably X denotes Ci or Br.
The 2-aminothiophene starting compound (11l is a commercially available (chemos
Gmbh, Fluorochem, Acros, Interchim) or easily prepared by a person skilled in the
Art by 2 Gewald reaction described in Journal Heterocycle Chemistry, vol. 36 ,
page 333, 1999.

15
in the compounds of the formula IV, X is preferably CI, Br, | or a free or reactively
modified OH group, such as, for example, an activated ester, an imidazolide or
alkylsulfonyloxy having 1-6 carbon atoms (preferably methylsulfonyloxy or
trifluoromethyisulfonyloxy) or arylsulfonyloxy having 6-10 carbon atoms (preferably

20 phenyl- or p-folylsulfonyloxy).

Reaction conditions:

a) Reacting compound of formula (III) with the compound of formula (IV) wherein X

is a hydroxyl group in presence of a condensation agent in presence of a base
25 such as pyridine, triethylamine, diisopropylethylamine in an aprotic solvent as

tetrahydrofurane, acetonitrile at 20 to 80°C preferably from 20 to 30°C.

The coupling agent is a carbodiimine derivative described in reference internet
link (hitp://chemicalland21.com/lifescience/phar/HBTU.htm) with preferably HBTU:
2-(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyluroniumhexafluorophosphate.

30



368.0 (M+l) 45 H 4-fluorophenyl 4-hydroxyphenyl 354.1 (M) 46 H

4- am no- carbonyl phenyl phenyl 363.0 (Mt1l) 47 H 3-net hoxy- phenyl
phenyl 349.9 (Mt1l) 48 H 3-hydroxy- phenyl phenyl 336.0 (M+1l) 49 H
3-fl uor ophweybogphensyl 338.1 (M+l) 50 H 3-net hyl phenyl ploempkoos88eiody
(Mt1l) 51 H 3-bronophenyl phenyl 398. ®3(M1) 52 H

b) An alternative chemical pathway to prepare compound of formula (il is reaction
of compound (Iilj with compound (IV) wherein X is Cl, Br or | preferably Cl or Br in
an aprotic solvent as tetrahydrofurane, dioxane at a temperature comprised
between 20 to 150 degree preferably between 70 to 100° C.

5
Process of the synthesis of compound of formula (I}
Q
HO
Cyclisation —
7\ Y 7\ 0
R1 NH N
3 R3 R1 s N
Base
O
formula {11) formula (1)
10 Compound of the formula (1) is prepared from compound of formula (Il) by a

cyclisation reaction using a base as for exemple hexamethyldisilylazane, a
potassium- or sodium salt, e.g. sodium- or potassium tertioamylate, sodium
ethylate with preferably use of hexamethyldisylazide in an inert solvent, preferably
in an aprotic solvent as for exemple tetrahydrofurane, dioxane, toluene at 20°C to
15 150°C preferably 60 to 120 °C for 30 minutes to 24 hours preferently from 30

minufes o 1 hour.

Suitable inert solvents are, for example, hydrocarbons, such as hexane, petroleum
ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
20 trichloroethylene,  1,2-dichloroethane, carbon tetrachloride, chloroform or
dichioromethane; alcohols, such as methanol, ethanol, isopropanol, n-propanol,
n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol
monomethyl or monoethyl ether, ethylene glycol dimethyl ether (diglyme); ketones,
25- such as acetone or butanone; amides, such as acetamide, dimethylacetamide or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as
dimethyl sulfoxide (DMSQY); carbon disulfide; carboxylic acids, such as formic acid



3- hydr oxy- met hyl phenyl phenyl 350.1 (M+1l) 53 H 3-nethyl -

sul fonyl phenyl phenyl 398.0 (Mtl) 54 H 2- nmet hoxyphenyl phenyl 350.0
(M+1l) 55 H 2- hydroxyphenyl phenyl 336.2 (Mtl) WO

2009/ 1246366CH0ERPROO9/ 001937 55 56 H 2-fl uorophenyl pheoylera@&odios7
(Mt1l) 57 H 2-bronophenyl phenyl 395.&4(M 1) 58 H 2-chl orophenyl

phenyl
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354.0 (M+l) 59 H

or acetic acid; nitro compounds, such as nitromethane or nitrobenzene; esters,

such as ethyl acetate, or mixtures of the said solvents.

Pharmaceutical salts and other forms

The said compounds according fo the invention can be used in their final non-salt
form. On the other hand, the present invention also encompasses the use of these
compounds in the form of their pharmaceutically acceptable salts, which can be
derived from various organic and inorganic acids and bases by procedures known
in the art. Pharmaceutically acceptable salt forms of the compounds of the formula
| are for the most part prepared by conventional methods. If the compound of the
formula | contains a carboxy! group, one of its suitable saits can be formed by
reacting the compound with a suitable base to give the corresponding base-
addition sait. Such bases are, for example, alkali metal hydroxides, including
potassium hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metai
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and various
organic bases, such as piperidine, diethanolamine and N-methylglutamine. The
afuminium salts of the compounds of the formula | are likewise included. in the
case of certain compounds of the formula |, acid-addition salts can be formed by
treating these compounds with pharmaceutically acceptable organic and inorganic
acids, for example hydrogen halides, such as hydrogen chioride, hydrogen
bromide or hydrogen iodide, other mineral acids and corresponding salts thereof,
such as sulfate, nitrate or phosphate and the like, and alkyl- and monoaryl-
sulfonates, such as ethanesulfonate, toluenesulfonate and benzenesuffonate, and
other organic acids and corresponding salts thereof, such as acetate, frifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascorbate and
the like. Accordingly, pharmaceutically acceptable acid-addition salts of the
compounds of the formula | include the following: acetate, adipate, alginate,
arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisuffite,
bromide, butyrate, camphorate, camphorsulfonate, caprylate, chloride,
chlorobenzoate, citrate, cyclopentanepropionate, digiuconate, dihydrogen-
phosphate, dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate,
galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,



2- met hyl phenyl phenyl 334.1 (Mtl) 60 H 2, 4-di met hoxy- phenyl phenyl
380.1 (M+l) 61 H 2, 4-di hydroxy- phenyl phenyl 352.0 (M+l) 62 H
2-fluoro-4- hydroxyphenyl phenyl 352.0 (M1) 63 H 2-fluoro-4-
met hoxyphewpl2ophemyd 368. 1 (Mrl) 64 H 2, 4-difl uoro- pheaylepphenyibsy
356.0 (M+l) 65 H 2-benzyl oxy-4- fluorddphenyl phenyl 444.1 (Mt1l) 66 H
4-f| uoro-2- hydroxyphenyl phenyl 352.0 (M1)
glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate,
hippurate, hydrochioride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
jodide, isethionate, isobutyrate, lactate, lactobionate, malate, maleate, malonate,
mandelate, metaphosphate, methanesulfonate, methylbenzoate, monohydrogen-
5 phosphate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,
pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention include
10 aluminium, ammonium, calcium, copper, iron(lll}, iron(ll), lithium, magnesium,
manganese(ill), manganese(ll), potassium, sodium and zinc salts, but this is not
intended to represent a restriction. Of the above-mentioned salts, preference is
given to ammonium; the alkali metal salts sodium and potassium, and the alkaline
earth metal salts calcium and magnesium. Salts of the compounds of the formula |
15 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 ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine, choline,
N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine, diethanolamine,
20 diethylamine, 2-diethylaminoethanol, 2-dimethylamincethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lidocaine, lysine, meglumine, N-methyl-D-
glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine,
purines, theobromine, triethanolamine, triethylamine, trimethylamine, tripropyl-
25 amine and tristhydroxymethylimethylamine (tfromethamine), 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-Cy)alkyl halides, for example
30 methyl, ethyl, isopropyl and tert-butyl chloride, bromide and iodide; di(C4-Cy)alky!
sulfates, for example dimethyl, diethyl and diamyt sulfate; (Cq-Cig)alkyl halides,
for example decyl, dodecyl, lauryl, myristyl and stearyl chloride, bromide and
iodide; and aryl{C4-Cj,)alkyl halides, for example benzyl chloride and phenethy!



67 H 3,5- dibenzyl oxyphe nyl phenyl 532.0 (Mtl) 68 H 3, 5-di hydroxy-
phenyl phenyl 352.1 (M+1l) 69 H 3, 5-di net hoxy- phenyl phenyl 380.1
(M+1l) 70 H 2-benzyl oxy-5- fluorophenyl phenyl 444.1 (M+1l) 71 H

3-f | uor o- 4WorzeEhesepphenyl phenyl 368.1 (Mrl) 72 H 3-f | pemEras69/001937
hydr oxyphenyl phenyl 354.1 (Mt1l) 73 H64-brono-3- mnet hoxyphenyl phenyl
428.0 (Mtl) 74 H 4-brono-3- hydroxyphenyl

bromide. Both water- and oil-soluble compounds according to the invention can be

prepared using such saits.

The above-mentioned pharmaceutical salts which are preferred inciude acetate,
5 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.
10
The acid-addition salts of basic compounds of the formuia | 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 & base and isolating
‘15 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.

20 As mentioned, the pharmaceutically acceptable base-addition saits 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, chioroprocaine, choline, diethanolamine,

25 ethylenediamine, N-methyl-D-glucamine and procaine.

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 a2 conventional manner. The free
30 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



phenyl

413.9 (Mrl) WD 2009/ 124636PCT/ EP2009/ 001937 56 75 H

5-fluoro-2- hydroxyphenyl phenyl 352.0 (M1) 76 H 4-brono-2-
nmet hoxyphenyl phenyl 427.9 (M+l) 77 H 4-Dbrono-2- hydroxyphenyl phenyl
P02485

413.9 (M1

6-di fl uoro- phenyl_phenyl 356.0 (M-PLTEF2(99/001937

2- hydr oxy-5- met hoxyphenyl phenyl 366770 (M+1) 80 H 2-benzyl oxy- 5-
met hoxyphenyl phenyl 456.0 (M+1) 81 H 2- hydroxy-4- net hoxyphenyl
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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

trinydrochloride, but this is not intended to represent a restriction.

With regard to that stated above, it can be seen that the expression “pharmaceu-
tically acceptable salt” in the present connection is taken to mean an active
ingredient which comprises a compound of the formula | 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 sait 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 vatious enantiomeric forms.

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

Since the pharmaceutical activity of the racemates or sterecisomers of the
compounds according to the invention may differ, it may be desirable {o 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, diasteréomers are formed from the mixture by
reaction with an optically active resolving agent. Examples of suitable resolving
agenis are optically active acids, such as the R and S forms of tartaric acid,

diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid,



phenyl

366.1 (M+l) 82 H 4-nethyl-2- nethoxyphenyl phenyl 364.1 (Mt1)

83 H 4-nmet hyl-2- hydroxyphenyf phenyl 350.1 (Mtl) 84 H 3-net hoxy-4-
nmet hyl phenyl phenyl 364.1 (M+l) 85 H 3-hydroxy-4- nethyl phenyl phenyl
350. 2 ( M+rWOR®2pR@3qret hoxy- 4- met hyl phenyl 3-cyanophenyPETZ8YY0QIRAF])
87 H 2- hydroxy-4- methyl phenyl 3-cyar®phenyl 375 (M+1l) 88 H

2, 6-di hydroxy- phenyl phenyl
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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 dinitrobenzoylphenylglycine, cellulose
triacetate or other derivatives of carbohydrates or chirally derivatised methacrylate
polymers immobilised on silica gel). Suitable efuents for this purpose are aqueous
or alcoholic solvent mixtures, such as, for example, hexanefisopropanol/ aceto-

nitrile, 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-
0Q,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: guinine, brucine, (S)}-1-
{benzyloxymethyl)propylamine (1, {-)-ephedrine, (45,6R)-(+)-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, (8)-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 compaosition), 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

maore further active ingredients.

The invention furthermore relates to medicaments comprising at least one

compound according to the invention and/or pharmaceutically usable derivatives,



352 (M+l1l) 89 H 2-hydroxy-6- nethoxyphenyl phenyl 366 (M1) 90 H

4- car boxy- phenyl phenyl 364.1 (M+l) 91 H 3-carboxy- phenyl phenyl
363.7 (M+l) 92 H Furan-2-yl phenyl 310.2 (Mtl) WO

2009/ 124636BCHHERPRZBO9/ 001937 57 93 H Pyrazi n-2-y1l phenylct@220d/0q1birl)
94 H Pyridin-3-yl phenyl 321.1 (M+1) 35 H Pyridin-4-yl1 phenyl
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solvates and sterecisomers thereof, including mixtures thereof in ali 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.
Such a unit can comprise, for example, 0.5 mg to 1 g, preferably 1 mg fo 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 thosé
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 (including buccal or sublingual), rectal, nasal,
topica! (including buccal, subiingual 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 administered
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



321.0 (M+l) 96 C Pyridin-4-yl1 phenyl 354.9 (Mtl) 97 C Pyridin-3-yl

phenyl 355.0 (M+l) 98 CI Furan-2-yl phenyl 343.9 (Mtl) 99 C
4- car boxy- phenyl phenyl 398.0 (M+1l) 100 C 3, 4-difluoro- phenyl
phenyl 390W0 200912463401 Cl 2- hydr oxy-4- net hyl phenyl 3- @¢aFGpISNIAP37

409.0 (M+1) 102 C 3-hydroxy-4- nmethy¥phenyl phenyl 384.0 (M+1) 103

c
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to a suitable fine size and mixing it with a pharmaceutical excipient comminuted in
a similar manner, such as, for example, an edible carbohydrate, 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
filing shaped gelatine shells therewith. Glidants and iubricants, 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 disintegrants
as well as dyes can likewise be incorporaied 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 sodium 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 tabiets are formulated by, for example, preparing a powder
mixture, granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is prepared
by mixing the compound comminuied in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for example,
carboxymethyicellulose, 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 granufated 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 through a sieve. As an



3- met hoxy-4- net hyl phenyl phenyl 398.1 (Mtl) 104 CI 2-hydroxy-4-

met hyl phenyl phenyl 384.0 (Mtl) 105 CI 2-m et hoxy-4- nethyl phenyl
phenyl 398.0 (Mtl) 106 C 2, 6-difluoro- phenyl phenyl 389.7 (Ml) 107
Cl 2- benzyW&)W582468¢ yor ophenyl phenyl 476 (M 1) 108 Cl PRTEPYHLH01937
hydr oxyphenyl phenyl 386 (M 1) 109 CI#13-fl uoro-4- hydroxyphenyl
phenyl 388.0 (M+l) 110 C 3-fluoro-4- nethoxyphenyl

alternative to granulation, 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 tabiet casting moulds. The
5 iubricated 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
10 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 guantity comprises a prespecified amount

15 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,

20 preservatives, flavour additives, such as, for example, peppermint cil 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-
25 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 physioiogically
30 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. Lipesomes can be formed from



phenyl 402.0 (M+l1l) 111 C 4-fluoro-2- hydroxyphenyl phenyl 386.0(M 1)
112 Cl 2-benzyl oxy-4- fluorophenyl phenyl 478.1 (Mtl) WO

2009/ 124636PCT1EP20091001937 58 113 O 5-chl oro-2- fl uoro-4-

hydr oxyphewmghomhewesd 421 (M+l) 114 C 2, 4-di fl uoro- pheayiEPmogend37390
(Mt1) 115 C 2-fluoro-4- nethoxypheny® phenyl 400 (M1) 116 C
2-fluoro-4- hydroxyphenyl phenyl 388 (M+l) 117 C 2-net hyl phenyl

various phosphotlipids, such as, for example, cholesterol, stearylamine or

phosphatidylcholines.

The compounds according to the invention and the saits, solvates and physio-
5 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, polyhydroxyethylaspartamidophenol or
10 polyethylene oxide polylysine, substituted by palmitoyi 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, polyoﬁhoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or amphipathic

15 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

20 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 formulated
as ointments, creams, suspensions, lotions, powders, solutions, pastes, gels,

25 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
30 a paraffinic or a water-miscible cream base. Alternatively, the active ingredient can
be formulated to give a cream with an oil-in-water cream hase or a water-in-oil

base.
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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 administered

in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in whiéh 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 adminisiration by inhalation encompass
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 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



Cl 3-nmet hyl phenyl phenyl 368.0 (M+1) 126 CI 3-fl uorophenyl phenyl
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(lyophilised) 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 individuat 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.

EXAMPLES

Representative scheme of the cyclisation process is shown in the scheme 1
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-HBTU : 2-(1H-Benzotriazof-1-yi)-1,1,3,3-tetramethyturonium hexafluorophosphate
- KHMDS : potassium hexamethyldisilylazide
- DIEA : diethylisopropylamine

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.

Example 1:
4-hydroxy-3-phenyl-5-(pyridin-3-yl})-6,7-dihydro-thieno[2,3-b]pyridin-6-one
Step 1. 3-pyridylacetic acid (0.842 g, 4.85 mmol) in acetonitrile (30 mL) was
cooled at 0°C. HBTU (2.169g) and diisopropylethylamine (2.64 g) was added.
After 20 minutes of stiring, a solution of 2-amino-3-ethoxycarbonyl-4-
phenylthiophene (1 g, 4.04 mmol) in acetonitrile was added dropwise. After 15h of



369.9 (M+1l) 139 Cf 4-nethoxy- phenyl phenyl 384.0 (M+1l) 140 C

4-f| uorophenyl phenyl 372 (M+l) 141 C phenyl N-nethyl -3-am no-

car bonyl phenyl 411 (M+1l) 142 d phenyl 3-am noi m no- nethyl phenyl 396
(MF1) 143 vob 2qmiaapdgbs 3-tri fl uoro- met hyl phenyl 422 ( M+1pCcTag20@y/oqpeny|
3- car boxyphenyl 379 (M+l) 145 Cl pherd¢l 3-nmethyl - sul fonyl phenyl 430
(M1) 146 C

stirring at room temperature, the solvent was removed under reduced pressure
and the remaining was taken up into dichioromethane. This organic solution was
washed with sodium bicarbonate sclution, water then dried over sedium sulphate.
Organic solvent was removed under reduced pressure and the crude purified on
5 silica (Heptanelsthy! acetate 4/8). A yellow oil (407 mg) was recovered.
1HNMR (dmso-d6, 300MHz): 11.45 (br. s, 1H), 8.64-8.59 (m, 2H), 7.87-7.84 (m,
1H), 7.44-7.39 (m, 1H), 7.31-7.24 (m, 5H), 6.60 (s, 1H), 4.03 (q, 2H), 3.88 (s, 2H),
0.89 (1, 3H)
Step 2: To the previous compound (197 mg) in tetrahydrofurane (2 mL) was added
10 dropwise a solution of sodium hexamethyldisilylazide (3.58 mlL, 4egq) in
tetrahydrofurane. The solution was heated at 80°C during 15 hours then cooled to
room temperature and acetic acid was added until acid pH. All the solvents were
removed under reduced pressure and water added. The precipitated white solid
(120 mg) was filtered; MS: 321 (M+1};
15 "H NMR (DMSO-dg, 300MHz): 8.49 (bs, 1H), 8.48-8.40 (m, 1H), 7.77-7.70 (m, 1H),
7.48-7.42 (m, 2H), 7.41-7.26 (m, 4H), 7.00 (m, 1H).

Example 2:
4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-2-methyl-6,7-dihydro-thieno[2,3-

20 blpyridin-6-one
Step 1: To a solution of propiophenone (30 mb., 0.226 mol) in ethanol (670 mL)
was added dropwise ethyl cyanoacetate (24 mb). After 20 minutes at 60°C,
morpholine (68.9 ml) was added and 5 minutes later sulphur (14.5 g}. Heating
was carried on during 72 hours then the solvents removed under reduced

25 pressure. The crude was taken up with dichloromethane, filtered through a pad of
silica and the solvent removed under reduced pressure, The crude was purified
over silica (heptane/ ethyl acetate 9/1) and a yellow solid was recovered (18.4g);
'H NMR (CDCls, 300 MHz): 8 (ppm): 7.34-7.27 {(m, 3H), 7.12-7.15 (m, 2H), 3.91 (q,
2H), 2.02 (s, 3H), 0.78 (1, 3H)

30 Step 2; To the previous compound (800 mg) in dioxane (5 ml) was added
dropwise a solution of 2-methoxyphenylacetyl chloride (678 mg) in dioxane (5 mL}.
The solution was heated to reflux during 15 hours then the solvent was removed

under reduced pressure. The crude was taken up into ethyl acetate and this



phenyl 3-am nohydroxy- i m nonethyl phenyl 412 (Mt1) 147 CI phenyl
3-cyanophenyl 379 (Mtl) 148 O phenyl 3-hydroxyphenyl 370.0 (M+l) 149
Cl phenyl 3-nethoxyphenyl 382.3 (M1) 150 C phenyl N nethyl-4-am no-
car bonyl ph@20090%3¢ M 1) 151 C phenyl 4-am no- car bonCHEPAR/OB9%
(M 1) 152 d phenyl 4-trifluoro- nethyl phenyl 388 (M+1) 153 C phenyl
4- car boxyphenyl 396 (M 1)

solution was washed with a sodium bicarbonate aqueous solution then water. The

organic solution was dried over sodium sulfate and the solvent removed under

reduced pressure. A yellow oil was recovered (1.42 g),

'H NMR (CDCls, 300 MHz): § (ppm): 11.24 (br. s, 1H), 7.32-7.26 (m, 5H), 7.12-
5 7.08 (m, 2H), 6.99-6.91 (m, 2H), 3.89 (s, 3H), 3.88 (g, 2H), 3.82 (s, 2H), 2.10 (s,

3H), 0.74 (t, 3H)

- Step 3: The previous compound (1.4 g, 3.42 mmol) in tetrahydrofurane (20 mlL)
was added dropwise to a solution of potassium hexamethyldisilylazide (27.4 mbL of
0.5M in toluene). After 2 hours, the reaction was quenched with acetic acid and

10 the solvents removed under reduced pressure. The crude solid was taken up inio
water and filtered. A pink solid was recovered (1.86 g); MS: 364.0 (M+1);
TH NMR (DMSO-de, 300 MHz): § (ppm): 8.83 (br. s, 1H), 7.38-7.24 (m, 6H), 7.04-
7.02 (m, 1H), 6.96-6.87 (m, 2H), 3.65 (s, 3H), 2.19 (s, 3H).
Step 4: The previous solid (366 mg) in anhydrous dichloromethane (30 mL) was
15 cooled to 0°C. Boron tribromide (4 ml, 1M solution in dichloromethane) was added.
After 3 hours of stirring at room temperature, the solution was taken up into a
water/iceftriethylamine (few drops) mixture and stirred 1 hour. The organic phase
was recovered, dried and concentrated under reduced pressure, The crude was
purified over silica (dichloromethane/methanol 98/2). An off-white solid was
20 recovered (60 mg); MS: 350.2 (M+1);
THNMR (DMSO-dg, 300 MHz): 9.06 (bs, 1H), 7.38-7.25 (m, 5H), 7.12-6.99 (m, 2H),
6.80-6.71 (m, 2H), 2.19 (s, 3H).

Example 3:
25 2-chloro-4-hydroxy-3-(3-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one
Step 1: Ethyl cyancacetate (10.6 mL) was added dropwise to a solution of 3'-
methoxyacetophenone (13.7 mL, 0.1 mol) in ethanol {335 mL). After 20 minutes at
60°C, morpholine (30.5 mL) was added and 5 minutes later sulphur (6.4 g).
30 Heating was carried on during 72 hours then filtered through a pad of silica and
the solvent removed under reduced pressure. The crude was purified over silica
{heptane/ ethyl actate 9/1). A yellow solid was recovered (3.5 g);



154 d phenyl 4-nethyl sul fonyl- phenyl 430 (M1) WO

2009/ 124636PCT/ EP2009/ 001937 60 155 O phenyl 4-am nohydroxy-

I m nonet hyl phenyl 412 (Mtl) 156 C phenyl 4-hydroxyphenyl 370.2 (Mt1)
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'H NMR (CDCls, 300 MHz): & {(ppm): 7.26-7.20 {m, 1H), 6.88-6.80 {m, 3RH), .07
(br. s, 1H), 4.04 (q, 2H), 3.81 (s, 3H)}, 0.95 (1, 3H).

Step 2: To a solution of the previous compound (1.5g, 5.40 mmol), dioxane (9.3
mL) and pyridine (523 pL) was added dropwise phenylacetyl chloride (858 uL).
The reaction mixture was heated to 105°C during 1 hour then the solvent was
evaporated. The crude was taken up into dichloromethane. The organic phase
was washed twice by sodium bicarbonate aqueous solution then dried over
sodium sulfate. After removal of the solvent by evaporation, the resulting oil was
dissolved in ethyl acetate and poured into heptane. The solid formed (1.44 g) was
filtered and washed with heptane;

"M NMR (CDCls, 300 MHz): § (ppm): 11.22 (br. s, 1H), 7.44-7.28 (m, 5H), 7.22
(dd,1H), 6.88-6.76 (m, 3H), 6.59 (s, 1H), 4.01 (g, 2H), 3.84 (s, 2H), 3.80 (s, 3H),
0.90 (t, 3H).

Step 3: A solution of the previous compound (1.44 g, 3.64 mmol), N-
chlorosuccinimide (583 mg) and 1,2-dichloroethane (25 mL) was heated at 40°C
for 1 hour. The reaction mixture was taken up into dichloromethane and washed
twice with water then dried over sodium sulfate and the solvent was evaporated.
The crude was used without any further purification;

"H NMR (CDCls, 300 MHz): & (ppm): 11.24 (br. s, 1H), 7.44-7.30 {m, 5H), 7.24 (dd,
1H), 6.90-6.86 (m, 1H), 6.77-6.69 (m, 2H), 3.90 (q, 2H), 3.82 (s, 2H), 3.78 (s, 3H),
0.78 (t, 3H).

Step 4: A solution of previous solid (3.64 mmol) in tetrahydrofurane (16 mL) was
added to potassium hexamethyldisilylazide (29 mL, 0.5M in toluene) and the
reaction mixture was heated to 45°C for 1 hour, The reaction was quenched with
acetic acid and the solvents removed under reduced pressure. The crude was
purified over silica (pentane/ethyl acetate (4/1) to get a pure solid (550 mg); MS :
384 (M+1);

'H NMR (DMSO-ds, 300 MHz): 11.60 (bs, 1H), 9.46 (bs, 1H), 7.41-720 (m, 6H),
6.97-6.89 (m, 3H), 3.75 (s, 3H).

Example 4:
2-cyano-3,5-diphenyl- 4-hydroxy-6,7-dihydro-thieno]2,3-b]pyridin-6-one



161 Br phenyl phenyl 397.5 (M+l) 162 O phenyl phenyl 353.8 (Mrl)
Rl R2 R3 M5 163 Met hyl phenyl 2-nethoxyphenyl 364.0 (Mtl) 164 chloro

phenyl

2- met hyl phenyl 367.1 (M+l) 165 chl oro phenyl 2-fl uorophenyl

372 (Mr1) WOGMEHPEHO phenyl Pyridin-3-yl 355 (Ml) 167 PERIEBR0001957

10

15

20

25

30

Step 1: A solution of benzonitrile (10g, 97 mmol) and acefonitrile (10.2 mL,
195mmof) was treated with potassium tert-butoxide (20g) portionwise. The
resulting thick suspension was stirred at room temperature overnight. Diethylether
and sodium bicarbonate aqueous solution were added. Aqueous solution was
extracted with diethylether and whole organic phases combinated. The organic
solution was washed with brine, dried over sodium suifate and the solvents
removed under reduced pressure. The resulting oil was taken up into ethyl acetate
and poured onto heptane. The yellow solid formed (8g) was fiitered and washed
with heptane;

H NMR (CDBCls;, 300 MHz): & (ppm): 7.51-7.38 (m, 5H), 4.91 (bs, 2H), 4.24 (s,
1H).

Step 2. Ethyl cyanoacetate (3.4 mL) was added dropwise to a solution of previous
compound (4.62 g, 32 mmol} in ethanol (95 mlL). After 20 minutes at 60°C,
piperidine (635 L) was added and 5 minutes later sulphur (1.13 g). Heating was
carried on during 72 hours then filtered through a pad of silica and the solvent
removed under reduced pressure. The crude was purified over silica (pentane/
ethyl actate 9/1). A yellow solid was recovered (1 ).

Step 3: To a solution of the previous compound (1 g, 3.67 mmol), dioxane (5 mL)
and pyridine (200 pL) was added dropwise a solution of phenylacetyl chloride (583
uL in & mL of dioxane). The reaction mixture was heated to 105°C overnight then
the solvent was evaporated. The crude was taken up by dichloromethane. The
organic phase was washed twice by sodium bicarbonate aqueous solution then
dried over sodium sulfate. A yeliow solid (1.45 g) was recovered after removal of
the solvent by evaporation;

'H NMR (CDCls, 300 MHz): § (ppm): 11.46 (bs, 1H), 7.45-7.34 (m, 8H), 7.26-7.23
(m, 2H), 3.96 (g, 2H), 3.89 (s, 2H), 0.82 (t, 3H).

Step 4: Potassium hexamethyldisilylazide (15 mL, 0.5M in toluene) was added
dropwise to a solution of previous solid (600 mg, 1.54 mmol) in tetrahydrofurane
(60 mL) at 0°C. After 1 hour, the reaction was quenched with methanol and the
solvents removed under reduced pressure. The crude was taken up into a
minimum methanol and hydrochloride solution (4M) was added until acidic pH. A
beige solid (260 mg) was recovered; M3: 345.1 (M+1);

"H NMR (DMSO-dg, 300 MHz): 10.00 (bs, 1H), 7.56-7.21 (m, 10H).



phenyl 6-nmet hoxypyridin-3- Y1 384.9 (M+1l) 168 chl oro phenyl

Thi ophen-2-y1 359.8 (Mtl) 169 chl oro phenyl Thi ophen-3-y1 359.8 (Mtl)
170 chl oro phenyl 3-nethyl oxazol-5-yl1 358.9 (M+l) 171 chl oro phenyl
4- trifl uowvere®hgdsphenyl 422 (Mrl) 172 chl oro phenyl 4PCTEBRWGYPEA
372 (M+¥1) 173 chloro phenyl 4-chl oropfenyl 388 (M+l) 174 chloro
phenyl

Example 5:
2-chloro-3-(2,6-diflurophenyi)-4-hydroxy-5-phenyl-6,7-dihydro-thienof2,3-
blpyridin-6-one

5 Step 1: Ethyl cyanoacetate (6.8 mL) was added dropwise to a solution of 2',6'-
difluoroacetophenone (10 g, 64 mmol) in ethanol (250 mL). After 20 minutes at
60°C, morpholine (19.6 mL) was added and § minutes later sulphur (4.1 g).
Heating was carried on during 72 hours then filtered through a pad of silica and
the solvent removed under reduced pressure. The crude was purified over silica

10 (pentane / ethyl acetate 95/5). An oily compound (13.5 @) containing
ethylcyanoactate was recovered; MS: 284.0 (M+1)
Step 2: To a solution of the previous compound (11.6 g, 20.4 mmol based on a
50% purity), dioxane (30 mL) and pyridine (1.11 mL) was added dropwise a
solution of phenylacetyl chloride (3.24 mL in 25 mb of dioxane). After one hour, the

15 solvent was evaporated under reduced pressure. The crude was taken up into
dichloromethane. The organic phase was washed twice by sodium bicarbonate
aqueous solution then dried over sodium suifate and the solvent was evaporated.
The crude was purified over silica (pentanef/ethylacetate 98/2) to provide the
desired compound (1g); MS: 402.1 (M+1);

20 'H NMR (CDC[a, 300 MHz): & (ppm): 11.20 (br. s, 1H), 7.42-7.23 (m, 6H), 6.91-
6.83 (m, 2H), 6.73 (s, 1H), 4.99 (q, 2H), 3.84 (s, 2H), 0.86 (i, 3H).
Step 3. A solution of the previous compound (4289 mg, 1 mmol), N-
chlorosuccinimide (190 mg) and 1,2-dichloroethane (10 mL) was heated at reflux
overnight. The reaction mixture was taken up into dichloromethane and washed

25 twice with water then dried over sodium sulfate and the solvent was evaporated.
The crude oil (410 mg) was used without any further purification; MS: 436.0 (M+1);
'H NMR (CDCls, 300 MHz): & (ppm): 11.27 (br. ), 7.41-7.29 {m, 6H), 6.95-6.89
(m, 2H), 3.96 (g, 2H), 3.84 (s, 2H), 0.83 (t, 3H).
Step 4: Potassium hexamethyldisilylazide (10 mL, 0.5M in toluene) was added

30 dropwise to a solution of previous sofid (410 mg, 0.94 mmol) in tetrahydrofurane
(50 mL) at 0°C. After 3 hours at room temperature, the reaction was quenched
with methanol and the solvents removed under reduced pressure. The crude was
taken up into a minimum methanol and hydrochloride solfution (4M) was added



4- et hyl phenyl 368 (M+1l) 175 chl oro phenyl 3-fluorophenyl 372 (Mtl)
176 chl oro phenyl 3-nethyl phenyl 368 (M+l) 177 chloro phenyl 3, 4-

di met hoxyphenyl 414 (Mtl) 178 chloro 4-chl orophenyl phenyl 388 (M+l)
179 chl or owNapistipesgé phenyl 403.6 (Mrl) WO PCT/EP2009/001937
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until acidic pH. The precipitated solid was taken up into a minimum of ethyl acetate
and poured onto heptane. The precipitated solid (106 mg) was filtered and washed
with heptane. A beige solid (260 mg) was recovered; MS: 389.7 (M+1);

'H NMR (DMSO-dg, 300 MHz): 9.76 (bs, 1H), 7.56-7.12 (m, 8H).

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

Step 1. A solution of 2'-hydroxy-4'-methylacetophenone (10 g, 66.7 mmol),
potassium hydroxide (5 g), dimethylsulfate (7.6 mL) in acetone (175 mlL) was
stirred overnight. Triethylamine was added to destroy excess of dimethylsulfate
and the reaction mixture was filtered. The solvent was evaporated under reduced
pressure. The solid obtained was recrystallised using pentane. White crystals (9 g)
were recovered; MS: 165.1 (M+1);

'H NMR (CDCls, 300 MHz): 8 (ppm): 7.68 (d, 1H), 6.80 (d, 1H), 6.77 (s, 1H), 3.90
(s, 3H), 2.59 (s, 3H), 2.38 (s, 3H).

Step 2: Ethyl cyancacetate (2.93 mlL) was added dropwise to a solution of
previous compound {4.5 g, 27.4 mmol) in ethanol (100 mL). After 20 minutes at
60°C, morpholine (8.35 mL) was added and 5 minutes later sulphur (1.76 g).
Heating was carried on during 72 hours then filtered through a pad of silica and
the solvent removed under reduced pressure. The crude was purified over silica
{pentane/ ethyl actate 95/5). A vellow solid (3.55g) was recovered; MS: 292.1
(M+1);

'H NMR (CDCl3, 300 MHz): § (ppm): 7.07 (d, 1H), 6.75 (d, 1H), 6.66 (s, 1H), 6.06
(s, 1H), 4.00 (q, 2R), 3.72 (s, 3H), 2.38 (s, 3H), 0.91 (t, 3H).

Step 3: To a solution of the previous compound (2 g, 6.87 mmol), dioxane {20 mL)
and pyridine (671 pl) was added dropwise phenylacetyl chloride (995 pL). After 2
hours, the reaction mixture was taken up into ethyl acetate and washed with water
and brine. The organic solution was dried over sodium sulfate then the solvent
was removed under reduced pressure. The crude oil was crystallised in a mixture
of ethyl acetate/ pentane. A yellow solid (2.3 g) was recovered; MS: 410 (M+1);



chl oro 4-ethyl phenyl phenyl 382 (Mtl) 182 chloro 4- isopropyl phenyl
phenyl 396 (M+1l) 183 chloro 4-propyl phenyl phenyl 396.3 (Mtl) 184
chloro 5-chl oro-1- hydroxynaphth- 2-yl1 Phenyl 454 (Mtl) 185 chloro 1-
hydr oxynapWPR209424636 4- f | uor ophenyl 438 (M+1l) 186 chl or FCTEP2009/001937
hydr oxynapht h- 2-y1 4-nethyl phenyl 43% (M 1) 187 chloro

H NMR (CDCls, 300 MHz): & (ppm): 11.04 (bs, 1H), 7.45-7.25 (m, 5H), 7.04 (d,
1H), 6.74 (d, 1H), 6.65 (s, 1H), 6.55 (s, 1H), 3.95 (q, 2H), 3.82 (s, 2H), 3.67 (s,
3H), 2.37 (s, 3H), 0.86 (t, 3H).
Step 4: Potassium hexamethyldisilylazide (17.6 mL, 0.5M in toluene) was added
5 dropwise to a solution of previous solid (900 mg, 2.2 mmol) in tetrahydrofurane (40
mL) at 0°C. After 2 hours at room temperature, the reaction was quenched with
acetic acid and the solvents removed under reduced pressure. The crude was
faken up into water. The precipitated solid (650 mg) was filtered and washed with
diethylether; MS: 364.1 (M+1);
10 "H NMR (DMSO-dg, 300 MHz): 9.03 (bs, 1H), 7.40-7.15 (m, 5H), 7.08 (d, 1H), 6.84
(s, 1H), 6.81 (s, 1H), 6.72 (d, 1H), 3.68 (s, 3H), 2.31 (s, 3H).
Step 5: To a suspension of previous compound (250 mg, 0.69mmol) in
dichloromethane was added boron tribromide (2.75 mL, 1M in dichloromethane) at
0°C. After 30 minutes at 0°C and 45 minutes at room temperature, the reaction
15 mixture was poured onto ice. The white solid precipitated (135 mg) was filtered
and washed with diethylether; MS: 350.1 (M+1);
'H NMR (DMSO-ds, 300 MHz): 9.25 (bs, 1H), 7.34-7.22 (m, 5H), 7.03 (d, 1H),A6.84
(s, 1H), 6.64 (s, 1H), 6.60 (d, 1H), 3.68 (s, 3H), 2.22 (s, 3H).

20 The following compounds in Table | can be obtained analogously. -
Table!:
R1 R2 R3 MS
ethoxycarbonyl | phenyl phenyl 392.1 (M+1)
2 methoxy- pheny! phenyl 378.0 (M+1)

carbonyl
carboxy pheny! phenyl 364.0 (M+1)
{N-methyl)- phenyl phenyl 377.0 (M+1)
aminocarbonyl
hydroxymethyl | phenyl phenyl 350.0 (M+1)
phenyl phenyl phenyl 396.1 (M+1)

aminocarbonyl | phenyl phenyl 363.0 (M+1)




4-f| uoro-2- net hoxyphenyl

hydr oxyphenyl

nmet hoxyphenyl phenyl henyl phenyl
414. 1 (Ml‘}f}gf@@”%‘%ﬁfl uor o- 2- hydroxyphenyl 4- net hoxypﬁgﬁwzé@ﬁ‘g@"

4- et hyl phenyl

phenyl

402 (Mrl) 188 H 4-fl uor o- 2-

368 (M+1l) 189 chloro 5-fl uoro-2-
402 (M+1l) 190 chloro 3, 4- dinethoxy

(Mt1) 192 chloro 2-hydroxy-4- nethyl phenyl 3-carboxyphenyl 428.3
(Mt1) 193 chloro 4,5-difluoro-2- hydroxy
8 methylsuifonyl pheny! phenyl 398.1 (M+1)
9 cyano phenyl phenyl 345.1 (M+1)
10 methyi phenyl pheny! 334.1 (M+1)
11 methy! phenyl 2-hydroxypheny! 350.2 (M+1)
12 methyl phenyl pyridin-4-yl 335.2 (M+1)
13 methyl phenyl 4-methoxypheny! 364.2 (M+1)
14 methyl phenyl 4-hydoxypheny! 350.2 (M+1)
15 | methyl phenyl 3-methoxyphenyl 364.2 (M+1)
18 H phenyl phenyl 320.0 (M+1)
17 H phenyl 2-methoxyphenyl 350.0 (M+1)
18 H phenyl pyridin-3-yl 321.0 (M+1)
19 H phenyl 4-methoxyphenyl 350.0 (M+1)
20 H phenyl 4-hydroxyphenyl 336.1 (M+1)
21 H phenyl 4-cyanophenyl 345.0 (M+1)
22 | H phenyl 4-dimethyl- 363.1 (M+1)
aminopheny!
23 phenyl 3-methoxyphenyl 350.0 (M+1)
24 H phenyl 3-trifluoro- 388.1 (M+1)
methylpheny!
25 H 4-pbromophenyl | phenyl 400.0 (M+1)
26 H 4-chlorophenyl | phenyl 354.0 (M+1)
27 H 4-fluorophenyt phenyl 338.0 (M+1)
28 H 4-bromophenyl | pyridin-3-y! 399.0 (M+1)
29 H 4-bromophenyl | pyridin-4-yi 400.9 (M+1)
30 H 4-bromophenyl | Pyridin-2-yl 400.9 (M+1)
31 H 4-hydroxy- phenyl 336.1 (M+1)
phenyi
32 H 4-methoxy- phenyl 350.1 (M+1)
phenyl
33 naphth-2-yl phenyl 370.1 (M+1)
34 H 1-hydroxy- phenyl 386.1 (M+1)
naphth-2-yl
35 H 4-methylphenyl | phenyl 334.1 (M+1)




phenyl 406 (M+l1l) 194 chloro 2-hydroxy-4- nethyl phenyl 4-nmethyl phenyl
398 (M+l) 195 chloro 2-hydroxy-4- nethyl phenyl Pyridin-3-yl 385.1
(M+1l) 196 chloro 3,4- dinethyl phenyl phenyl 382 (M+l) WO

2009/ 124638PEIPEPHH09/ 001937 62 197 chl oro 3-fl uor o- 2- PREERHEHOX3T
net hyl phenyl phenyl 382 (Mrl1) 198 H $*f|uoro-2- hydroxy- 4-

met hyl phenyl phenyl 366 (M 1) 199

36 H 4-trifluoro- phenyl 388.0 (M+1)
methylphenyl

37 H 4-n-butylphenyl | phenyl 376.1 (M+1)

38 4-hydroxy- phenyl 350.1 (M+1)
methylphenyl

38 H 4-tert-butyl- phenyl 376.1 (M+1)
phenyl

40 H 4-methoxy- 4-methoxypheny! 380.1 (M+1)
phenyl '

41 H 4-hydroxy- 4-hydroxyphenyl 352.0 (M+1)
phenyl

42 H 4-methoxy- 4-fluorophenyl 368.0 (M+1)
phenvyi

43 H 4-hydroxy- 4-fluorophenyl 354.1 (M+1)
phenyl

44 4-fluorophenyl 4-methoxyphenyl 368.0 (M+1)

45 4-fluorophenyl | 4-hydroxyphenyl 354.1 (M+)

48 4-amino- phenyl 363.0 (M+1)
carbonylpheny!

47 H 3-methoxy- phenyl 349.9 (M+1)
phenyl

48 H 3-hydroxy- phenyl 336.0 (M+1)
phenyl

49 H 3-flucrophenyl phenyl 338.1 (M+1)

50 H 3-methyipheny! | phenyi 334.0 (M+1)

51 H 3-bromophenyl | phenyl 398.0 (M+1)

52 H 3-hydroxy- phenyl 350.1 (M+1)
methyipheny!

53 H 3-methyl- phenyt 398.0 (M+1)
sulfonylphenyl

54 H 2- phenyl 350.0 (M+1)
methoxyphenyl

55 H 2- phenyl 336.2 (M+1)
hydroxyphenyl




H 3-fluoro-2- hydroxy-4- nethyl phenyl 4-nethyl phenyl 394 (M1) 200 H
3-fluoro-2- hydroxy-4- nethyl phenyl 4-fluorophenyl 398 (M1) 201

chl oro 2-net hoxy- 3, 4- di net hyl phenyl phenyl 410 (M 1) 202 chloro

2- hydr oxy-804£00942#fé¢ hy| phenyl phenyl 398 (M+1) 203 chl GCA/EP2009/001937
4-, fluorophenyl 4-fluorophenyl 390 (Mf1) 204 H 3-fluoro-2- hydroxy-4-
met hyl phenyl 4-fl uorophenyf 386 (Mf-1) 205

56 H 2-fluorophenyl phenyl 338.1 (M+1)

57 H 2-bromophenyl | phenyt 395.6 (M-1)

58 H 2-chiorophenyl | phenyl 354.0 (M+1)

59 H 2-methylphenyl | phenyl 334.1 (M+1)

60 H 2,4-dimethoxy- | pheny! 380.1 (M+1)
phenyl

61 H 2,4-dihydroxy- phenyl 352.0 (M+1)
phenyl

62 H 2-fluoro-4- phenyl 352.0 (M-1)
hydroxyphenyl '

63 H 2-fluoro-4- phenyl 368.1 (M+1)
methoxyphenyt

64 H 2,4-difluoro- phenyl 356.0 (M+1)
phenyl

65 1H 2-benzyloxy-4- | phenyl 4441 (M+1)
fluorophenvl

66 H 4-fluoro-2- phenyl 352.0 (M-1)
hydroxyphenyl

67 H 3,5- phenyl 532.0 (M+1)
dibenzyloxyphe
nyl

68 H 3,5-dihydroxy- phenyl 352.1 (M+1)
phenyl

69 H 3,5-dimethoxy- | phenyl 380.1 (M+1)
phenyl

70 H 2-benzyloxy-5- | phenyl 444 1 (M+1)
fluorophenyt

71 H 3-fluoro-4- phenyl 368.1 (M+1)
methoxyphenyl

72 H 3-fluoro-4- phenyl 354.1 (M+1)
hydroxyphenyt

73 H 4-bromo-3- phenyl 428.0 (M+1)
methoxyphenyl

74 H 4-bromoe-3- phenyl 413.9 (M+1)
hydroxyphenyl




H 3-fluoro-2- nethoxy-4- nethyl phenyl 4-fluorophenyl 434 (Mt1l) 206
chloro 3-fluoro-2- hydroxy-4- nethyl phenyl 4-fl uorophenyl 420 (NMl)
207 chl or -4,5- dinet hyl phenyl phenyl 398 (Mtl 2
3,4-dif|u3?§ Q%H%V oxyphenyl phenylf¢06 (M) 209 chISFngﬂ@WWVFWZ-
hydr oxyphenyl phenyl 398 (M+l1l) 210 chloro 3-fluoro-2- hydroxy-4-

met hyl phenyl phenyl 402 (Mt1)

75 H 5-fiuvoro-2- phenyl 352.0 (M-1)
hydroxyphenyl -

76 H 4-bromo-2- phenyl 427.9 (M+1)
methoxyphenyi

77 H 4-bromo-2- phenyl 413.9 (M+1)
hydroxypheny!

78 H 2,6-diflucro- phenyl 356.0 (M+1)
phenyl

79 H 2-hydroxy-5- phenyl 366.0 (M+1)
methoxypheny!

80 H 2-benzyloxy-5- | phenyl 456.0 (M+1)
methoxyphenyl

81 H 2-hydroxy-4- phenyl 366.1 (M+1)
methoxyphenyt

82 H 4-methyl-2- phenyl 364.1 (M+1)
methoxyphenyl

83 H 4-methyl-2- phenyl 350.1 (M+1)
hydroxypheny!

34 H 3-methoxy-4- phenyl 364.1 (M+1)
methylphenyl

85 H 3-hydroxy-4- pheny 350.2 (M+1)
methylphenyl

86 H 2-methoxy-4- 3-cyanophenyl 3849.1 (M+1)
methylphenyi

87 H 2-hydroxy-4- 3-cyanophenyl 375 (M+1)
methylpheny!

88 H 2,6-dihydroxy- phenyl 352 (M+1)
phenyi

89 H 2-hydroxy-6- pheny! 366 (M+1)
methoxypheny]

90 H 4-carboxy- phenyl 364.1 (M+1)
pheny!

91 H 3-carboxy- phenyl 363.7 (M+1)
phenyl

g2 H Furan-2-yi phenyl 310.2 (M+1)




WO 2009/ 124636PCT/ EP2009/ 001937 63 211 fluoro 3-fluoro-2- hydroxy-4-
met hyl phenyl 4-fl uorophenyl 402(M 1) 212 chloro 4-fluoro-2-

hydr oxyphegy| hoxyphenyl 418 (M+1l) 213 chloro 4-fl

hydr oxyphenyl 20‘%ﬂ%orophenyl 406 (M+l) 214 chloro 4-fl #%5&9/001937
hydr oxyphenyl 4-net hyl phenyl 402 (Mtl) Bi ol ogi cal
Enzymatic activity The fol |l owi ng bi ol ogi cal

assays b5-
test allows the

determ natfig® qfHthe efficafpyekingush compesnds of formuza.i((M+1pnt o
AVPK protein (rieconmhinant al _1lly2) Human . reconmbi hant IAMPK _enzvne
was express | HE Coli anpPyiidin-ohet i yRI®W! in vitro by32LIQB‘l"+[3§| or
to enzyne Mty determmn p/—\lVP!F me -actT vit] ey
assayed by 5SI ng A Delfia tecirq Vlgﬁ%zyrre activities vvePe
carried outog n |rBicrotiter p| @yrigin- GJSD mMVl| idepres buf f er, pI%SingMTDh 126
pM ATP res Hvelyy—i-n-thelpresepcp—ofta—synt-heti-c—peptide—substrat-f
( AVARAAS 7ARRF@' the ANARAPW&@?)?NEe) aRBEN i vat or s w@é@r WT
di | utions. agigions were T NEGLAed DY URRedfidi T1Oon of [AMBK (43 100
ng). Foll nglmxing, 15 ¢ pl ates >re_L ncubated fdr 30 m n at
room t enpef@ url&xl Enzyne acl featpxnas agohg®ll by using |ai98.0 (M+1)
ant i - phosphoser}i ne anti body b asure the guantity of jphosphate
i ncorporatjed .into the " _Nunber |of the noleculea 20Activity:
Rati o bet wet(0 t{H8 % of cont[8d-dibasal a¢PheMy) of confdoiPH@ (1)
formula (I pheny!
101 [ Cl 2-hydroxy-4- 3-cyanophenyl 4098.0 (M+1)
methyiphenyl
102 [ Ci 3-hydroxy-4- phenyl 384.0 (M+1)
methyiphenyl
103 [ Ci 3-methoxy-4- pheny! 398.1 (M+1)
methylphenyl
104 | Cl 2-hydroxy-4-- phenyl 384.0 (M+1)
methylphenyl
105 | C 2-methoxy-4- phenyl 398.0 (M+1)
methylpheny!
106 | Ci 2,6-difluoro- phenyl -1 388.7 (M+1)
phenyl
107 | Ci 2-benzyloxy-5- | phenyl 476 (M-1)
fluorophenyl
108 | CI 5-fluoro-2- phenyl 386 (M-1)
hydroxyphenyl
109 | C 3-fluoro-4~ phenyl 388.0 (M+1)
hydroxyphenyl
110 | Ci 3-fluoro-4- phenyl 402.0 (M+1)
methoxyphenyl
111 | Cl 4-fluoro-2- phenyl 386.0 (M-1)
hydroxyphenyl
112 | Ci 2-benzyloxy-4- | phenyl 478.1 (M+1)
fluoropheny!




at 30pM and the % of control (basal activity) of AMP (natural
substrate) at 30 pM WD 2009/ 124636PCT/ EP2009/ 001937 64 Conpounds of
formula (1) in the table Il are considered as direct activator of
AVPK i f t hWOZ813468€ 90% or higher. Table |1: no. acti PCH{EPHYS/001937
activity no. activity no. activity 3302 20 99 32 147 42 110 9 410 22
121 33 201 44 98 10 96 23 202 34 625 45 114

113 | CI 5-chloro-2- pheny! 421 (M+1)
fluoro-4-
hydroxyphenyl

114 | Ci 2,4-difluoro- phenyl 390 (M+1)
phenyl

115 | Ci 2-fluoro-4- phenyl 400 (M-1)
methoxyphenyl

116 | Ci 2-fluoro-4- phenyi 388 (M+1)
hydroxyphenyl

117 ( Cl 2-methylphenyl | phenyl 368.0 {(M+1)

118 { CI 2-chlorophenyl | phenyl 387.9 (M+1)

119 | Ci 2-fluorophenyl phenyl 372 (M+1)

120 | Cl 2-benzyloxy- phenyl 460.1 (M+1)
phenyl

121 | Cl 2-hydroxy- phenyl 368.0 (M-1)
phenyl

122 | Cl 2-methoxy- phenyl 384 1(M+1)
phenyl

123 |1 G 3-carboxy- phenyi 398.0 (M+1)
phenyl

124 | Cl 3-hydroxy- phenyl 384.1 (M+1)}
methylphenyl

125 | Cl 3-methylphenyi | phenyl 368.0 (M+1)

126 | Cl 3-fluorophenyl phenyl 372.0 (M+1)

127 | Cl 3-ethoxyphenyl | phenyl 398.0 (M+1)

128 | CI 3-methoxy- phenyl 384.0 (M+1)
phenyl

129 { Cl 4-methoxy- 3-cyanopheny! 409.0 (M+1)
phenyl

130 ; Ci 4-fluorophenyi 3-carboxyphenyl 416.0 (M+1)}

131 | Cl 4-fluoropheny! 3-cyanophenyl 396.9 (M+1)

132 | Cl 4-hydroxy- 4-fluorophenyl 388.1 (M+1)
phenyl

133 | Cl 4-tert-butyl- phenyl 410.1 (M+1)




13 126 25 119 35 126 47 117 14 116 26 128 36 121 48 109 15 181 27 114
38 119 49 131 16 107 28 109 40 109 50 103 19 96 29 103 41 92

WO 2009/124636 o PCT/EP2009/001937
D]
phenyl
134 | Cl 4-n-butylphenyl | phenyl 410 (M+1)
135 | Ci 4-methyl phenyi 368.0 (M+1)
136 | Cl 1-hydroxy- phenyl 420.1 (M+1)
naphth-2-yl
137  Cl Naphth-2-yl phenyl 404 (M+1)
138 | Cl 4-hydroxy- phenyl 369.9 (M+1)
phenyl
139 | C 4-methoxy- phenyl 384.0 (M+1)
phenyl
140 [ Cl 4-fluorophenyl phenyl 372 (M+1)
141 | CI phenyl N-methyl-3-amino- 411 (M+1)}
carbonylphenyi
142 | Cl phenyl 3-aminoimino- 396 (M+1)
methylphenyl
143  Cl pheny 3-trifluoro- 422 (M+1)
methylphenyl
144 | Cl phenyl 3-carboxyphenyl 379 (M+1)
145 [ Ci pheny! 3-methyl- 430 (M-1)
sulfonylphenyl
146 | Cl phenyl 3-aminohydroxy- 412 (M+1)
iminomethylphenyl
147 | Cl phenyl 3-cyanophenyl 379 (M+1)
148 | Cl phenyl 3-hydroxyphenyl 370.0 (M+1)
149 | Cl pheny 3-methoxyphenyi 382.3 (M-1)
150 | CI phenyl N-methyl-4-amino- 409 (M-1)
carbanylphenyl
151 | Cl phenyl 4-amino- 395 (M-1)
carbonylpheny!
152 | Ci phenyi 4-trifluoro- 388 (M+1)
methyiphenyl
1563 | Cl phenyl 4-carboxyphenyl 396 (M-1)
154 | CI phenyl 4-methylsulfonyl- 430 (M-1)
phenyl




52 176 55 146 63 115 73 94 81 223 56 107 64 109 74 112 83 403 58 103

66 144 75 135 84 158 60 100 68 98 77 257 85 406 61 146 71 131

WO 2009/124636 0 PCT/EP2009/001937
155 | Cl phenyl 4-aminohydroxy- 412 (M+1)
iminomethyiphenyl
156 | Cl phenyl 4-hydroxyphenyl 370.2 (M+1)
157 | Cl phenvi 4-methoxyphenyl 384.0 (M+1)
158 | Cl phenyi 2-benzyloxyphenyl 460.1 (M+1)
159 | Cl phenyl 2-hydroxypheny! 370.0 (M+1)
160 | Cl phenyl 2-methoxyphenyl 383.9 (M+1)
161 | Br phenyl phenyl 397.5 (M+1)
162 | Cl phenyl phenyl 353.8 (M+1)
R1 R2 R3 MS
163 Methyl phenyi 2-methoxyphenyi 364.0 (M+1)
164 chloro phenyt 2-methylphenyl 367.1 (M+1)
165 chloro pheny! 2-fluorophenyi 372 (M+1)
166 chioro phenyl Pyridin-3-yi 355 (M+1)
167 chloro phenyl 6-methoxypyridin-3- 384.9 (M+1)
yl
168 chloro phenyl Thiophen-2-yl 359.8 (M+1)
169 chloro phenyl Thiophen-3-yl 359.8 (M+1)
170 chioro phenyl 3-methyloxazol-5-yl 358.9 (M+1)
171 chloro phenyl 4- 422 (M+1)
trifluoromethylphenyl
172 chloro phenyl 4-fluorophenyl 372 (M+1)
173 chloro phenyl 4-chlorophenyl 388 (M+1)
174 chloro phenyl 4-methyiphenyl 368 (M+1)
175 chloro phenyl 3-fluorophenyl 372 (M+1)
176 chloro phenyl 3-methylphenyl 368 (M+1)
177 chloro phenyl 3,4- 414 (M+1)
dimethoxyphenyl
178 chloro 4-chlorophenyl phenyl 388 (M+1)
179 chloro Naphth-yl pheny! 403.6 (M+1)




78 160 87 287 62 101 72 150 79 593 100 103 104 236 111 136 121 143
129 102 105 206 113 95 124 195 130 117 106 115 114 115 125 101 131

331 108 305
WO 2009/124636 o PCT/EP2009/001937
180 H 2-ethoxypyridin- phenyl 365 (M+1)
5-yi
181 chloro 4-ethylpheny! phenyi 382 (M+1)
182 chloro 4- phenyl 396 (M+1)
isopropylphenyl
183 chloro 4-propylphenyl phenyl 396.3 (M+1)
184 chloro 5-chloro-1- Phenyl 454 (M+1)
hydroxynaphth-
2-yl
185 chloro 1- 4-fluorophenyl 438 (M+1)
hydroxynaphth-
2-yl
186 chioro 1. 4-methylphenyl 434 (M+1)
hydroxynaphth-
2yl
187 chioro 4-fluoro-2- phenyl 402 (M+1)
methoxyphenyl
188 H 4-fluoro-2- 4-methylphenyi 368 (M+1)
hydroxyphenyi
189 chioro 5-fluoro-2- phenyl 402 (M+1)
methoxyphenyl
190 chloro 3,4~ phenyl 4141 (M+1)
dimethoxypheny!
191 H 4-fluoro-2- 4-methoxyphenyl 384.0 (M+1)
hydroxyphenyl
192 chiaro 2-hydroxy-4~ 3-carboxyphenyi 428.3 (M+1)
methylphenyl
193 chloro 4,5-difluoro-2- phenyl 406 (M+1)
hydroxy
194 chioro 2-hydroxy-4- 4-methylpheny! 398 (M+1)
methylphenyl
185 chloro 2-hydroxy-4- Pyridin-3-yl 385.1 (M+1)
methylphenyl
196 chloro 3,4- phenyl 382 (M+1)
dimethylphenyl




115 118 126 98 132 108 109 200 116 120 127 122 134 93 110 121 119 101
128 181 135 113 136 488 142 126 149 120 155 95 137 129 143 99 150 130

156 95

WO 2009/124636 PCTE/EP2009/001937
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197

chioro

3-fluoro-2-
methoxy-4-
methylphenyl

pheny!

382 (M+1)

198

3-fluoro-2-
hydroxy-4-
methylpheny!

phenyl

366 (M-1)

199

3-fluoro-2-
hydroxy-4-
methyiphenyl

4-methylphenyl

394 (M-1)

200

3-fluoro-2-
hydroxy-4-
methylphenyl

4-fluorophenyl

398 (M-1)

201

chloro

2-methoxy-3,4-
dimethylpheny!

phenyl

410 (M-1)

202

chloro

2-hydroxy-3,4-
dimethylphenyl

phenyl

398 (M+1)}

203

chloro

4-fluorophenyl

4-fluorophenyl

390 (M+1)

204

H

3-fluoro-2-
hydroxy-4-
methylpheny!

4-fluorophenyl

386 (M+1)

205

3-fluoro-2-
methoxy-4-
methylphenyl

4-fluorophenyl

434 (M+1)

206

chioro

3-fluoro-2-
hydroxy-4-
methylphenyl

4-fluorophenyl

420 (M+1)

207

chioro

2-hydroxy-4,5-
dimethylpheny!

pheny!

398 (M+1

208

chloro

3,4-difluoro-2-
hydroxyphenyl

phenyl

406 (M+1)

209

chioro

4-ethyl-2-
hydroxypheny!

phenvl

398 (M+1)

210

chloro

3-fluoro-2-
hydroxy-4-
methylphenyl

phenyl

402 (M+1)




138 114 144 116 151 134 157 147 139 114 145 90 152 99 158 110 140 123
146 103 153 111 159 164 141 403 148 121 154 131 161 113

WO 2009/124636 63 PCT/EP2009/001937
211 fluoro 3-fluoro-2- 4-fluorophenyt 402 (M-1)
hydroxy-4-

methylpheny!

212 chloro 4-fluoro-2- 4-methoxyphenyl 418 (M+1)
hydroxyphenyl

213 chioro 4-fluoro-2- 4-fluorophenyl 406 (M+1)
hydroxyphenyl

214 chloro 4-fluoro-2- 4-methyiphenyi 402 (M+1)
hydroxyphenyl

Biologica! assays

5 - Enzymatic activity
The following biological test allows the determination of the efficacy of such
compounds of formuila (1) onto AMPK protein (recombinant «l1§1y2).
Human recombinant AMPK enzyme was expressed in E. Coli and was reactivated
in vitro by LKB1 prior to enzyme activity determination.

10 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 uM 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,

i5 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
20 Activity: Ratio between the % of control (basal activity) of compound of formula (1)
at 30uM and the % of control (basal activity) of AMP (natural substrate) at 30 pM.



162 107 164 354 176 245 189 175 204 189 165 238 177 234 190 256 205
148 WD 2009/ 124636PCT/ EP2009/ 001937 65 166 225 178 138 191 187 206

184 167 592,149,284, 192 193 207 213 168 PCI/EP2009/001937
64

Compounds of formuia (1) in the table i are considered as direct activator of AMPK
if the ratio i8 90% or higher.

Table li:
no. activity no. activity | no. activity | no. activity
3 102 20 99 32 147 42 110
410 22 121 33 201 44 98
10 96 23 202 34 625 45 114
13 126 25 119 35 126 47 17
14 116 26 128 36 121 48 108
15 181 27 114 38 119 49 131
16 107 28 109 40 109 50 103
19 96 29 103 41 g2 52 176
55 146 63 115 73 94 81 223
56 107 64 109 74 112 83 403
58 103 66 144 75 135 84 158
60 100 68 98 77 257 85 406
61 146 71 131 78 160 87 287
62 101 72 150 79 593 100 103
104 236 111 136 121 143 129 102
105 206 113 85 124 195 130 117
108 115 114 115 125 101 131 331
108 308 115 118 126 98 132 108
109 200 116 120 127 122 134 g3
110 121 119 101 128 181 135 113
136 488 142 126 149 120 155 95
137 129 143 g9 150 130 156 95
138 114 144 116 151 134 157 147
139 114 145 90 152 99 158 110
140 123 146 103 153 111 159 164
141 403 148 121 154 131 161 113
162 107
164 354 176 245 189 175 204 189
165 238 177 234 190 258 206 148




174 181 559 193 139 208 131 169 196 182 165 194 183 209 297 170 423
183 146 195 156 210 181 171 147 184 167 196 165 211 149 172 153 185

284 198 363024124636 . PCT/EP2009/001937
166 225 178 138 191 187 206 184
167 | 592 179 284 192 193 207 213
168 174 181 559 193 139 208 131
169 196 182 165 194 183 209 297
170 223 183 146 195 156 210 181
171 147 184 167 196 165 211 149
172 153 185 284 198 363 212 183
173 160 186 192 201 122 213 349
174 245 187 124 202 305 214 207
175 252 188 183 203 251




183 173 160 186 192 201 122 213 349 174 245 187 124 202 305 214 207
175 252 188 183 203 251 WO 2009/ 124636PCT/ EP2009/ 001937 66 d ucose
Upt ake in nmuscle Skeletal nmuscle is the major site o
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target tissue has |ong been viewed as a contribution 5 factor in the
pat hogenesis of type 2 diabetes (T2D). Therefore alternative pathways

that stinula ske | muscl e glucose uptake independently of .- .
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and a reduction in creatine phosphate energy stores (Hubter C. A
J. Physiol . ®%deee i signulatost algcoser pptaksy irgskeletal gouscle Hodeprndantly, of the
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e bt o 8k e 85 O S0 AR Bt et
in a nuscl e alieltédil by mbatebl c2BtlaRKbnargl| defidsnoiedirér pareLeEOIMEnES for
H2Kb tsASE (‘Eorn rgg oerm:'ucdugg Sgelu\é\gsfee uptake. AMPK is considered as an attractive
candidate for contraction-induced skeletal muscle glucose uptake because it is
15 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).
20
- Glucose Uptake in H-2Kb cells (in vitro cellular test)
The following cellular test allows the determination of the effect of AMPK
activators such as compounds of formula (1) onto glucose uptake in a muscle
cellular model.
25 H-2Kb cells derived from heterozygous H-2Kb {sA58 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 differenfiation in muscle, cells were switched to non-permissive culture
30 conditions (37 °C in the absence of interferon-y). After 3 days, cells were
incubated for 4 hours in DMEM 1g/! 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.
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Table (1)

N°®  |activity] N° jactivity | N°  |activity | N° activity N° aclivity
g * 27 * 102 i 126 * 143 *
10 * 33 * 103 * 127 * 148 **
13 * 34 * 104 * 128 * 149 **
14 * 35 bl 108 * 129 B 156 o
15 * 36 * 109 e 131 * 187 had
19 * 47 * 111 * 136 bl 161 *

20 * 63 * 115 b 137 * 162 o

22 * 83 * 119 * 138 i

53 | * 100 | = [121 | * | 138 | =

26 * 101 * 125 ** 140 w*

164 + 176 ++ 189 | + 204 +

165 + 177 ++ 190 + 205 +

166 + 178 ++ 191 + 206 +

167 | ++ 179 ++ 192 ++ 207 +

168 | ++ 181 ++ 193 + 208 +

168 | ++ 182 + 194 ++ 209 ++

170 | ++ 183 + 185 + 210 ++

171 + 184 ++ 196 ++ 211 +

172 ¥ 185 ++ 198 + 212 +

173 ++ 186 ++ 201 + 213 +

174 + 187 + 202 ++

175 + 188 +




127 148 ** 13 34 104 128 149 .* 14 35 ** 108 129 ** 156 ** 15
36 109 ** 131 157 ** 19 47
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Compounds of the invention are able to increase glucose uptake in a muscular

cell line named H-2Kb independently of insulin.

5 These data resuiting 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.

10

15



111 136 **

23 100 **

10

15

20

161 **

20 63 115 ** 137 162 *. 22 ** 83 119 138 **

121 139 ** 26

&9
Claims:
1. A compound of the formula (1)
R? OH
RS
e 0
&7 N7 o
H
i which :
R' denotes Hal,
R? R® each, independently of one another, dencte Ar or Het,
Ar denotes phenyl, haphthyl, each of which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by A, Hal, OA, OH, CHQ, COA, NH;,
NHA, NA;, NOz, COOA, COOH, CONH,, CONHA, CONAg, SOuA, CN,
C(=NH)NHz, C(=NH)NHOH and/or Het,
Het  denotes a mono- or bicyclic unsaturated or aromatic heterocycle having
110 4 N, O and/or S atotns, which may be mono-, di- or trisubstituted by
Hal, A, OA, OH, CHO, COA, CODH, COOA, CN, NO», NH,, NHA, NA,,
CONH,, CONHA andfor CONA,,
A denotes unbranched or branched alkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by QH, F, Cl and/or Br, or
denotes cycloalkyl having 3-7 € atoms,
Hal denotes F, Cl, Brorl,

and pharmaceutically usable salis, solvates and sterecisomers thereof,
including mixtures thereof in all ratios.

2. A compound according to Claim 1 in which

R? denotes phenyl, naphthyl 2ach of which is unsubstituted or mono-, di-, {ri-,
tefra- or pentasubstitted by A, Hal, OA, OH, COOA, COOH, CONH,,
CONHA, CONAgandfor SO.A
or
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140 ** 164 + 176 ++ 189 + 204 + 165 + 177 ++ 190 +

166 + 178 ++ 191 + 206 +

10

15

20

25

30

70

denotes Het,

and pharmacesutically usable salts and stereoisomers thereof, including
mixtures thereof in all ratics.

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

R® denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal, OA, OH, NHz, NHA, NA;, COOA,
COOH, CONHz; CONHA, CONA; SOuA, CN, C(=NH)NH; andfor
C=NH)NHOH
or
denotes Het,

and pharmaceutically usable salfls and sterevisomers thereof, including
mixtures thereof in all ratios,

4. A compound according fo one or more of Claims 1-3 i which
Het denotes a mono- or hicyclic aromatic heterocycle having 1 to 4 N, O
andfor S afoms,

and pharmaceutically usable salis and stereoisomers thereof, including
mixtures thereof in all ratios.

5. A compound according to one or more of Claims 1-4 in which

Het denotes pyridyl, pyrimidinyi, furanyl, isoxazolyl, imidazolyl, pyrazolyl,
oxazolyl, pyrrolyl, thiazolyl, isothiazolyl, thienyl, friazolyl, tetrazolyl, indalyl,
benzimidazolyl or indazolyl,

and pharmaceufically usable salis and sterecisomers thereof, including
mixtures thereof In all ratios.

6. A compound according to one or more of Claims 1-5 in which
A denotes unbranched or branched alkyl having 1-10 C atoms, in which 17
H atoms may be replaced by OH, F, Cl and/or Br,

and pharmaceutically usable salts and sterecisomers thereof, including
mixtures thereof in all ratios.



167 ++ 179 ++ 192 ++ 207 + 168 ++ 181 ++ 193 + 208 +
194 ++ 209 ++ 170 ++ 183 + 195 + 210 ° R
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7. A compound according to one or more of Glaims 1-6 in which
R' denotes Hal,
RZ denotes phenyl, naphihyl, each of which is unsubstituted or mone-, di-, tri-,
tetra- or peniasubstituled by A, Hal, OA, OH, COOA, COOH, CONH.,
5 CONHA, CONAz andfor SOzA
or
denotes Hef,
i denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-, ti-,
tetra- or pentasubstituted by A, Hal, OA, OH, NH;, NHA, NA,, COOA,
10 COOH, CONH,, CONHA, CONA;, S0.A, CN, C(=NH)NH, andfor
G(=NHINHOH
or
denotes Het,
Het denofes a mono- or bicyclic aromatic heterocycle having 1 to 4 N, O
15 andfor S atoms,
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,
Hal denotesF, Cl, Brorl,

and pharmaceutically usable salts and stereoisomers thereof, including
20 mixtures theraof in all ratios.

8. Compounds according to claim 1, selected from the group
2-chloro-d-hydroxy-5-(2-methoxyphenyl)-3-phenyl-8,7-dihydro-thienof2,3-
hipyridin-G-one,
25 2-chloro-4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-4-hydroxy-5-(2-benzyloxyphenyl)-3-phenyl-6, 7-dihydro-thieno[2,3-
blpyridin-G-one,
2-chlaro-4-hydroxy-5-(4-methoxyphenyh-3-phenyl-6, 7-dihydro-thieno[2,3-
30 blpyridin-G-onie,
2-chloro-4-hydroxy-5-(4-hydroxyphenyl)-3-phenyl-6,7-dihydro-thieno]2,3-
bjpyridin-6-one,



+4- 171 + 184 ++ 196 ++ 211 + 172 + 185 ++ 198 + 212 + 173 ++
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2-chloro-4-hydroxy-3-(4-(aminohydroxyiminomethyl)phenyl)-3-phenyl-6 7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chIoro—4-hydroxy-S-(4-methylsuifonyfphenyi)—3-phenyl—ﬁ,?—dihydrc:»thieno[2,3-
blpyridin-6-one,

5 4-(2-chioro-4-hydroxy-3-phenyl-6-oxo-6,7-dibydro-thieno[2,3-bipyridin-5-
ylbenzoic acid,
2-chloro-4-hyd roxy—S-(4—trifEuoromethylphenyl)»3~phenyl-6,7-dihydrc”thiencw[z,s-
blpyridin-6-one,
4-(2-chloro-4-hyd roxy#S-phenyI-S-oxo-S,?'udihydro-thien0[2,3-b]pyridin-3-

10 yhbenzamide,

N-methyl-4-(2-chloro-4-hydroxy-5-p benyl-6-oxo-6,7-dihydro-thieno[2,3-bipyridin-
3-yllbenzamide,

2-chloro-4-hydroxy-5-(3-methoxyphenyl)- 3-phenyl-6,7-dihydro-thieno|2,3-
blpyridin-G-one,

15 2-chioro-4-hydroxy-2-(3-hydrophenyl)- 3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-4-hydroxy-6-(3-cyanophenyl)- 3-phenyl-6, 7-dihydro-thienof2,3-
blpyridin-6-one,
2—chIoro-4—hydroxy~—5~(3n(aminohydroxyiminomethyl)phenyi)-s-phenyf@,?—

20 dihydro-thieno[2,3-bipyridin-6-one,
2—ch§0ro-4—hydroxy~5-(3~methylsu!fonylphenyl)-S—phenyl~6,7—dihydro~thieno[2,3~
blpyridin-6-one,
3-{2-chloro-d-hyd roxy-g-phenyl-8-oxo-8, 7-dihydro-thieno[2,3-bipyridin-3-
yiibenzoic acid,

25 2~ch!oro~4~hydroxy—5-(3—triﬂuoromethytphenyl)-S—phenyl-G,7—dihydro-thieno[2,3-
blpyridin-6-one,
z-ehloro—4~hydroxy—5—(3-aminoiminomathyiphenyl)—S—phenyl-e,?‘-dihydro~
thienof2,3-bjpyridin-6-one hydrochioride,
N-methyl-3-(2-chloro-4-hydroxy-5-phenyl-6-0x0-6, 7-difydro-th ienof2, 3-bipyridin-

30 3yhbenzamide,
2~chioro-3-(4-ﬂuorophenyi)-4~hydroxy-5—pheny!—s,Tudihydrmthieno[z,&b]pyridin-
g-cne,
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Conpounds of the invention are able to increase glucose uptake in a
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t hi enopyri done derivatives as defined in forrmula (1) are direct AWK
activators and these conpounds are able to increase glucose uptake
preferably in nmuscular cells. 10 15 in ghlch . denotes Hal, R2, R3
each, independently of one another, dend or Net, 10Ardenotes
phenyl, naphthyl, each of which is unsubstituted or nono-, di-, tri-,
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b]pyrldm-B -One,
Z—Chloro-4-hydroxy—3-(4~meihylpheny[)~5—pheny]-B,?—dihydro-thienc,[z;o‘_

10 blpyridin-6-one,
2-chloro-4-hydroxy-3-(4-n-butylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-fert-butyiphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,

15 2-chlero-4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophenyl)-6, 7-dihydro-
thieno[2,3-blpyridin-6-one,
2-chloro-4-hydroxy-3-(4-fluorophenyl)-5-(3-cyanophenyl)-8,7-dihydro-thienof2, 3-
blpyridin-6-one,
3-(2—chloro-4-hydroxy~3-(4—ﬂuorophenyl)»‘s-oxo-ﬁ,7~dihydro-thieno{2,3-b]pyridin_

20 5-ylhbenzoic acid, ‘
2-chloro-4-hydroxy-3-(4-methoxyphenyi)-6-(3-cyanophenyl)-8,7-dihydro-
thienof2,3-bipyridin-6-one,
2-chloro-4-hydroxy-3-(3-methoxyphenyl)-5-phenyl-6, 7-dihydro-thieno[2,3-
blpyridin-8-one,

25 2-chloro-4-hydroxy-3-(3-ethoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-3-(3-flurophenyl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno{2, 3-blpyridin-
6-one,
2-chloro-4-hydroxy-3-(3-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-

30 blpyridin-G-one
2-chloro-4-hydroxy-3-(3-hydroxymethylphenyl}-5-phenyl-8,7-dihydro-thieno] 2, 3-
bpyridin-6-one,



R2 denot es phenyl, naphthyl each of which is unsubstituted or nono-,
di-, tri-, tetra- or pentasubstituted. by A Hal, OA OH COOA COCN,
CONH2, CONHA, CONA2 and/or SQ2A or 70 denotes Het, and
pharmaceutically usable salts and stereoi somers thereof, including

m xtures thereof in all ratios. 53. A conpound according to one or
more of Clains 1-3 in which R3 denotes phenyl, naphthyl, each of

whi ch is unsubstituted or nono-, di-, tr%—, tetra- or
pentasubstituted by A Hal, QA OH NH2,”°'NHA, NA2, COCA, COCH,
C0141-12, CONHA, CONA2, SOPA, CN, C(=NH) NH2 and/or C(=NH) NHOH 10or

denotes Het, a I Ca bl e.salt d stereoi sonmers

t hereof , i ncl ugg%%nﬁ%;%ﬁﬁg'tsd"ﬁ %leérﬁeégyéﬁﬁmé‘?’?'dkfﬁ'ﬁfogﬁe“ﬁ@é‘w’ﬁﬁ'@f%@rund
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ratios. 6. Ac A®-@Ecording to one or nore of Clains 1-5 in which
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1-7 30H atons may be repl ace
phar naceudi cal By¥hgsabl e sal ts and stereoi somers thereof, including

m xt ures thereefshi L. | - \ =G gl r,ding,to one or
e 86 o). o O BRI

nmore of Cains 1-6 1 R1 denotes
napht hyl , eachPB¥JREMNS s unsubstituted or nono-, di-, ti-, tetra-

or_ pent asubst i bub kb atnyaey 0t médylpiEy) S R0A SR OOV HA

CONA2 and/ or 8%@,& denotes Het, 1k3 %I%not esy phenyY, I’léllp {% 1, each

of which is un8¥E¥PORSd or nono-, di-, tri-, tetra- or
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CONH2, COWA, \ 502y C(:Nﬁ)ﬂll?é aﬁr}ucj/é’r9 = ﬂ) & denot es

Het , thienof2,3-bpylidin-6-one,
2-chloro-3-(2-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-8, 7-dihydro-
thieno[2,3-bipyridin-6-one,
2—0hloro-S-(2.4—diﬂuorophenyl)-é!u-hydroxy—5—phenyl—6,T-dihydro-thieno[z,S-

20 blpyridin-6-onhe,
3-(2—benzyioxy—4-ﬂuoropheny[)-z-chroro-4-hydroxy~5-phenyl-6,?‘-dihydro-
thieno[2,3-bipyridin-6-one,
2-chioro-4-hydroxy-3-(2-hydroxy-4-fluorophenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-blpyridin-6-one,

P 2—chforo-3-(3-ﬂuort}-ﬁ%—methoxyphenyl)-4~hydroxy~5—pheny!—fs,?-dihydro-
thienci2,3-bipyridin-6-one,
2-chloro—3—(3~ﬂuoro-4~hydroxyphenyl)u.t-hydroxy.5-pheny]_aj,dihydm,
thieno[2,3-blpyridin-6-one,
2-chloro-3-(5-fiuero-2-hydroxyphenyl)-4-hydroxy-5-phenyl-8,7-dthydro-

30 thienol2,3-bipyridin-6-one,
3-(2-benzyloxy-S-fluorophenyl)-2-chloro-4-hydroxy-5-pheny)-6,7-dihydro-
thieneo[2,3-blpyridin-6-one,



Het denotes a nono- or bicyclic aromatic heterocycle having 1 to 4 N,
0 15and/or S atons, A denotes unbranched or branched al kyl having
1-10 C atons, in which 1-7 H atons may be replaced by OH F, C
and/or Br, Hal denotes F, O, Br or 1, and pharmaceutically
usabl e salts and stereoi sonmers thereof, including 20m xtures thereof
inall ratios. 6, Conpounds according to claim1, selected fromthe
group
2-ch|oro-4-hydrcixy-5-(2-nethoxyphenyl)jé-phenyl-6,7-dihydro-thieno[2
, 3- bj pyridin-6-one, _ _
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-3- 10yl ) benzafi @',O'tKl-e FyABRYTBN-88PSr 0- 4- hydr oxy- 5- p

heny1- 6- oxo- 6, 3-(4luleaEedibRinemo-2.cBrkd-B Xy #dina: B ZARI G- B

2- chl or o- 4- hydr o(x -5- (3-net hogg/phenyI»‘)@:ﬁw‘gkﬁg-p%aﬁgﬁmd% ﬁ'neno[z,:a—

3- pheny1l. 37- di ﬁlpd%‘éiﬁlsrﬁ'?no[ 2,3~ bl pyridi n-6-one,

152- chl or gr 4- hpdhRxy 833, Aot hydroxy-5- -8, 7-di -thi -

3- phenyl % 7-di hyd ,o-?hi eno[ 2,[%4911%%y%i 8)i(yn? gij%i‘géf,%,'f-dlhydro thienol2,3

2- chl or 04- hydr 8%‘5’ 8- @ Panophenyl y 3-phenyl - 6, 7- di hydr o- t hi enof 2, 3-

b] pyri di n- 6- ona,(2-chloro-4-hydroxy-5-phenyh8-oxo-8,7-dihydro-thienof2,3-hinyridin-3-

2-chl or o- 4- hydrﬁgﬁ]— S- (a3:d( am nohydr oxyi r ni nonet hyl ) phenyly- 3-phenyl-6,
7- 20di hydr o- t KY"¥6P'8 #8i pyri di n- 6- one,

2- chl or o- 4- hy dpaxird3{(Bramez-pyasytiionprlRANGT-dByRbenioSs bifhiind.a- th
i eno[ 2, 3-_Db] pyri di n-6-one,

342- chl or#- 4- h{8f-oxy- 5- pheny1- 6- oxo- 6, 7- di hydr o- t hi eno[ 2, 3- b) pyri di n-
3- Abenzoic aCQ@Eh]oro-tt-hydmxw&phenyl-3-(pyridin-&‘-y[)—ﬁ,?—dihyciro-thieho{2,3-g]p ridjn-6-
252- chl or 0- 4- hydroxy-5-(3-triflucronet hyl phenyl) - 3-phenyl - 6; ‘y dl hydr o
-thieno[2,3- Db B?/ri di n- 6- one,

2- chl or 0- 4- hy deahiprd4-(Gciakf-AphanyiGrpyitid-pRBBy7Ldindr S AEENs2, S ihyaiRwdr Ot
hi eno[ 2, 3- bi pyr'h?i n- 6- one hydrochl ori de,

N net hyl- 3- ( 2- &Y or o- 4- hydr oxy- 5- phenyi - 6- 0Xo- 5, 74i hydro-t hi eno[ 2, 3-b
] pyri di n383- y OBdmarawd3 Shaiphenyl-4-hydroxy- B,T—dihydro-thieno[z,&‘%]p ridin-6-one,

2-chl oro-3-(4-1l 0 ] -4 X¥=5:phenyl -6_7-di dro-thienol 2,3
“bi pyridin 65 On%cHB%QB%W-LWJ@~ éf,?-dxlpy'&ro-%leno[z,&b byHaih-6.one. [

2- chl or 0- 4- hy deahipr@4-tydioet-frimetiyippaiyB3-pheniyyb 7l Rrdsp-3- hi eno[ 2,
3- Db] pyridin- 65@)}?@& B-one _ _ _

2-chl or o- 4- hydr iy (OE hydr oxyphenyi ) - 5- phenyl - 6, 7- di hydr o-t hi eno{ 2,
3- b] pyri di n- 62@hlero-5-(2-flucrophenyl)-4-hydroxy-3-phenyl-8,7-dihydro-thieno[2, 3-blpyridin-

30 B-one,
2-chloro-4-hydroxy-3-phenyl-6-(pyridin-3-yl)-6,7-dihydro-thieno[2,3-bJpyridin-6-
one,



52- chl or o- 4- hydr oxy- 3- (napht h- 2-y1) - 5- phenyl - 6, 7- di hydro-t hi enot 2, 3-N
pyri di n- 6- one,
2-ci |l oro-4-hydroxy-3-(1-hydroxy-napht h-2-y1)-5-phenyl -6, 7-di hydr o4hi
eno[ 2, 3- bj pyri di n-6-one,
2- chl or 0- 4- hydr oxy- 3- (4- met hyl pheny0O- 5- pheny1- 6, 7- di hydr o-t hi eno[ 2, 3-
10bl pyri di n- 6- one,
2-chl or o- 4- hydr oxy- 3- (4- n- but yl phenyl ) - 5pgpheny1- 6, 7- di hydr o- t hi enot 2,
3- b] pyridi n-6-one,
2- chl or o- 4- hydr oxy-3-(4-tert-butyl phenyl)-5-phenyl-6, 7-di hydro-thi eno
[2,3- blpyri di B-&1d@88-hydroxy-5-(6-methoxypyridin-3-vi-3-phenvl-6 7-dihvdro-hi
152- chl or o- 4- hydr Q)é){}ﬁéé%-ﬁ&dg oxyphe%pyl) - 54321)-}3 Pu%nlyg)%'ﬁgﬁvﬂo-tgfe‘?i)@i'?ﬁydr
o- thieno[ 2, 3- FIRPFINHHYS- one,
2-chl A 0 4 B%/drz%?%qra:%l@d%ﬂ%@ms%bﬁhéﬁz%ﬁﬁ@?ﬁ@rﬁ?&f&iﬁi@noﬁﬂ-‘b‘fﬁ(f%ﬁ: t
i eno[ 2, 3- pyri di n- 6-one,
3- (2- chl or o- 4- By¥Foxy- 3- (4- f | uor opheny1) - 6- oxo- 6, 7- di hydr o-t hi eno[ 2, 3
- b] pyri di ny ZO%oHtarbaqﬁ.@r' @xyeEblienyl-5-(thiophen-3-yl)- 6,7-gihydro-thi Blnyridin-
2-ch|oro-4-hyd%$xe%3-( -nethoxyphenyl)PS-(Bnganoph%nylf?%¢%§3¥W§8$ot
hi eno[ 2, 3- b] py - 6- one, _ _
g - cglogr 0- g- hy droetiord-4(13dnmiy i @upbeniazobs RhamHen.6/7-dinhe et dib gnol 2,
- i n-6-one, .
252- chl or o- 4- hPIRERYFP4-et hoxypheny! ) - 5- phenyi - 6, 7- di hydr o- t hi eno] 2,
3- b] pyridin- 6mro—5-(4—ffiﬁuOmme‘th}’fphENyI)-4-hYdl'0XY-3-phenyt_-G,'f'—dihydro-thien%
2-ch|oro-§i(3-ﬁﬁ%%8% _Q{é)-4-hydroxy-5-pheny|-6,7-d|hydro-thlen f§%3-
b} pyri di n6 one, : ’
2- g glb;)r o- _4Ej_hYdQ%twrw@'ﬂmfdpﬁbmﬂ)eﬂwdmﬁ*@bWLS,@rdThyé?dlﬁﬁ@nepﬁdlﬂ)]ﬁmi% 3
- pyri di n- §- one
2-ch|oro-4-hyd?%ﬂf@-(3-hydro>cynethyIphenyl)-5-pbeny1-6,7-dihydro-thi
gn(()[22, ﬁl b] pyr it.zeyh;%r}mrsédne:,h:]orGM‘xenglk&hydrgxy—S—ghEnygue,?—dilaydm-’zh[i%no 2*3-Od 3
-(2-chl oro-4- MYs.grdhenyt - 6- oxo- 6, 7-di hydr o- t hi eno[ 213-* Cdi n- 3-
. . pyridineG-one,
yQbanzoi ¢ aci d,
2- chl or o- #5 11y @rahioro3-y2roxythghmethwplyeny) &-gheand, 7-Gibydielthibyap @- t hi enor
2,3- *Qdin-6 o .
52-ch|oro-4-hygﬁ%ygpf%?Tﬁ-hydroxyphenyO-S-pheny1-6,7-dihydro-thien0[2
,3- *yridin-6- @smuoro-&(auﬂuorophenyt)—4—hydroxy-&phenyl-s,?-dihydro-thieno[2k3~b] yridin-
2-ch|ora-4-hyd%gﬁ¥;3-(2-benzyloxypheny0-5-phenyl-6,7-dihydro-tﬂleno[z
, 8- *yddi n- 6-orie;,
2- chl or o- 3- ( 2- fZahtrogHyHyaKy-4BHyehypieryShseyy!-667-dihgdrbydemia,bi eno[ 2, 3
-11pyri di p106- i 42 =eC ro- 3- (2-chl or ophenyl) -
4-hydroxyﬂ%-phgﬂﬁT?éfgsﬁfhydro-thieno[2,3- bl pyri di n- 6- one,
2- chlor o- 4- hy dPestyera-4¢ipdrnatdy(C ghdmpihpxiphehdh§-phényrs didiydrethieno[2, 3-
i eno[ 2, 3- *di T HNS-
152-chloro-3-(gmgwuoro?%%hydroxyphen 1) - 4- hydr oxy- 5- pheny1- 6, 7-di hydr
o- thieno[ 2, 3- Zaiiaro-G-(@reelorophenyl-4-hydroxy-5-phenyl-8, 7-dihydro-thienof2, 3-
2-ch|oro-3-(2-fpﬂﬂg@qﬁﬁm§thoxyphenyl)-4-hydroxy-5-pheny1-6,7-dihydrot
hi eno{ 2, 3-*yri di n- 6-one,
2- chl or 0- 3 ( 214U dSVEEMEry TR TH)E-BikgnyES. Brdygito-BieTioldisHylpyridirt & eno
[ 2, 3- 20bl pyddiyga6- one,
3-(2-benzy|oxy-4-f|uorophen%l)-Z-chIoro-4-hydroxy-5-pheny|-6,7-dihydr
ot hi eno[ 2, 3- * Odrqhlage-grig-ethylphenyl}-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
2-ch|oro-4-hyd@q*%éB-(Z-hydroxy-4-fIuorophenyl)-5-pheny1-6,7-dihydrot
hi eno[ 2, 3-*yri di n- 6- one,
252- chl or o- 3- ( =i VdrmEt bk Pt abenyGbambenB-Gonhdinydre-8hidnat, by dr
0- thienok?, 3- )i B.ohb- One,

2-chloro-4-hydroxy-5-phenyl-3-(4-propylpheny})-8, 7-dihydro-thieno[2, 3-
bjpyridin-6-one,



2- chf or o- 3- (341uor o- 4- hydr oxyphenyl) - 4- hydr oxy- 5- phenyl - 6, 7- di hydrot h
i enop, 3-*yridi n-6-one,

2-chi or o- 3- (541uor o- 2- hydr oxyphenyl) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o030
t hi eno[ 2, 3- 6Thyddi n- 6- one,

3- (2- benzyl oxy-5-fl uoropheny0- 2- chlor o- 4- hydr oxy- 5- phenyl - 6, 7- di hydr O
t hi eno[ 2, 3-*Qdi n- 6-one, 75

2-chl or0-3-(2, 6-di flurophenyl) - 4- hydr oxy»-S- phenyl - 6, 7- di hydr o-t hi eno[
2, 3- b] pyridin-6-one,

2- chl or o- 4- hydr oxy- 3- ( 2-r net hoxy- 61-r net hyl pheny1) - 5- phenyl - 6, 7- di hyd
rot hi enol2, 3- bl el SRE3-(1- 5. Al L

52-chl or o- 4- hytﬁg@%ﬁ@h dr (()1x9¥d£?xr¥e? ﬁi}f?rgﬁae%hytf)y-l)f-‘%}hegxw’?gfhygﬁf hydr o
-t hi eno[ 2, 3- bltieneiacrByrisES-one,

2- chl or o- 4- hy droxior8-ot @-RkShery f41581%- BR e RYdrbzyRmpPReits :afisdidly dr Ot

hi eno[ 2, 3- 13] pyr.i di rr-6-ong,
2-chl or o- 4- hydr“@%@[?}ﬁ(tg?m?&‘@}???ﬂ- met hyl pheny1) - 5- pheny1- 6, 7- di hydr o-

10t hi eno[ 23- b] pydrilehnede6e-3-(1-hydrox - 2-YD)-5-(4- 6. 7-dithvdro.
2-chl or o- 421’-3 hydr oxy- 3-(2- hydr SS‘X'{" mat ﬁ@?tpzh”e”n@&"; eSS Gy 6, 7
- di hydr o- t hi eddE2EBSHIPATUPHRE- one,
3- (1, 4- benzodi @xgiorB-3/)iorsRInestodpherih MR BerhehyiSs, Zafll dhedr o4hi en
0[ 2, 3- Db] pyridin- 62%38 -y _ _
152- chl or 04- ( 3,14eRiF SHIPGIIERPI. 4- hydr oxy- 5- phenyl - 6, 74i hydr o-t hi en0
[2,3- b] pyri di m-éhi&rBei-hydroxy-3-(5-flucro-2-methoxyphen l)-&phe_ny]-@,?»czﬁh%dr .

, 3- Bi pyridin

4-(2: chl or o- 4- e Gy & pheny 1. 6- oxo- 6, 7-dr hydr o-'t hi'ends

2- cht or 0- & (f u_rmqjhl&oﬂlbydﬁewmﬁhfﬁﬂiﬂi?m@ny%jmﬂgﬁw-&hﬁdb-thieno[z,3—
i eno[ 2, 3- b] pyr |b$ n-dﬁ- 200ne, 2-chloro-4-hydroxy-S-p
henyl- 3- (pyri dipR¥8s 911“3"9%?'7- di hyd ro-thieho[ 2, 3-bl pyridin-6- one,

3; ﬁhldor 0- ﬁ_— hy draejeychforpHenydiox-3c@hytiniap-44nathyipifant))-6-oxe-6, 7-dihydro-
252" br omo- 3, 5. dvshLAy LA RyHs 8 p8hbio ace
6, 7- di hydr®- t hiZecidgr2;3B46T-diffudrdiZayGramehengh-arhybimxe-5 phan@istNdihydro-
ehyl- 4- hydr oxy-thigm?[- %i_tge(thﬁ%é_}gn%eno[ 2, 3- bi pyri di n- 6-one,
2- chl or o- 4- hydr oxy-%’- (Z=met hyl'pfienyl) - 3- pheny1- 6, 7- di hydr o-t hi eno[ 2, 3
- bj pyridin-6- omhloro-4-hydroxy~3~(2—hydroxy—4—methylphenyi)~5~(4-m¢thyjpheny;t)-6,7_
2brgly(r)|r 8I i5}]é(2)gygfﬁ@Foqﬁfégﬂw'bﬁ%ﬁ%%& 3- pheny1-6, 7-di hydro-thieno[ 2, 3
| ﬁr 3- 4- hﬁdr OX)[/-BGWTGWW&W@J&QPWI’DW%thﬁpﬂefﬂ’i)"5"(nyidfn-3ﬂyl)~6,T—dihydm-
i hydro-thieno - LGN 8-_0ne, 7
2-chl or o- zghydr%%f%&g%%%&ﬁg% o%}eﬁyri di n-3-y1l) - 3- phenyl-6, 7-di hyciro-th
i eno[ 2, 3- b] pyr-dfilerogi-deoxy-3-(3,4-dimethylphenyl)-5-phenyl-6,7-dihydro-thienof2,3-
2- chlor o- 4- hydr —3-Hhenyl-5- (thi ophen-2-y1)-
6, 7- di hydr o- t hibml[@é? lyri di n0- one,
52- ohl or o- 4- hy &-egre-@riliagpr4-methyhr-optfexysheny)-4-hydroxy-5-phenyl-6 7-
6, 7- di hydr o4hi ecn.g fiko-Bichber 4-BibRidi :
2-chl or o- 4- hydr (!) y-5-( 3-%{’% ﬁ@m;a?%ﬂss- y1) - 3- pheny1-6, 7-di hydro-thien
o[ 2, 3- b] g¥ri diZeettprendehyaroxy-3-(2-methoxy-3,4-dimethylphenyl}-6-phenyl-6, 7-dihydro-
ﬁl gmjfrzoéS- ggbﬁgﬁ‘ﬁ%’i@ﬂ%’oﬂ?wnyl) - 4- hydr oxy- 3- phenyl - 6, 7- di hydro-t
2- chl or o- 5- ( 4- fA-EhkrBPHERIERY-3A2-hygexyRy-Emptnginheny®;57pleingyai7-dity iioenof 2,
3- Npyri cl i n6- ORgensr2 3-blpyridin-6-one,
2-chl oro-5-(4- chf;%%[o’phtlal:ré’lrylf)n- 4?ne dr oxy- 3- phenyl- 6, 7- di hydro-thi eno[ 2, 3
- bi pyri di n- 6- @n&ioresd4dhpiepbenyhyidédliprophenyl)-4-hydroxy-6,7-dihydro-thieno[2, 3-
2(4- met hykphenyd)ridmmigry! - 6, 7-di hydro-thieno[ 2, 3- bl pyri di n- 6- one,

- one,

2-chioro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyi)-4-hydroxy-

6, 7-dihydro-thienaf2,3-b]pyridin-B-one,



202- chl or 0- 4- hydr oxy- 5- ( 3- met hyl phenyO- 3- phenyt - 6, 7- di hydr o-t hi sno[ 2,
3- 20b] pyriclin-6-one,

2- chl or o- 4- hydr oxy- 5- ( 3, 4- di net hoxyphenyl) - 3- pheny1- 6, 7- di hydr o-t hi en
o[ 2, 3- bl pyrictin-6-one,

2-chl or o- 3- (4-chl or ophenyl) - 4- hydr oxy- 5- phenyl - 6, 7-ci i hydr o-t hi eno[ 2,
3- bipyridin-6-one,

252- chl or o- 4- hydr oxy- 3- (napht - 111) - 5- phq@yl 6, 7- di hydro-thi eno[ 2, 3-b)
pyri di n- 6- one,

2- chl or o- 3- (4- et hyl pheny1) - 4- hydroxy 5- phenyl- 6, 7-di hydro-t hi eno[ 2, 3-

Npyri di n6-onel ;Fg»o :

2-chl or o- 4- hydrzg@éoré%%gﬁé {%4 &g/ﬁy? dmemﬂ%hegyr?h%]yﬁ cehregylfﬁﬁ?"eno[ 2,
Sbl pyri di n- 6- o,qiéqydro?threno[ 3»b1pyrsdm-6-one

2- chi or o- 4- hydig oro%ﬁljttBMQélﬁxﬂhﬁr&@BﬁQ—%&myd?oﬁJ‘Slpl‘ény RIEIRLa. 7-dih

ydr ot hi eno[ 2, 3- - 6-0n
2-chl or o- 5- ( 4- ftimam M“‘ﬁ“ﬁ?droxy 3- (1- hydr oxynapht - 2-y1) -6, 7-di h

ydrot hi enqf 2, 21&%1314% 1008y droxyphenyl)-4-hydrosxy-5-
52-chl or 00'{4 hydr oxy- 3- g{dr% rﬁygphr}[w / rong;ﬂven%l-EiﬁT thwderﬁyl) 6,7-d

i hydro- thi eno[ﬂZ‘e%Q[%:Pp‘%lPY o @“Sne

ﬁl c m) FrZ 033b|( gyﬁ | %ﬁ@ﬁmmwbwﬁhn&nmn%médm& 2B%haf 6, AlRySlL Ot

2- chl or o- 4- hy dtFRYRIBSERYIAREONe. et hoxypheny1) - 5- phenyl - 6, 7- di hydr ol
Ot hi eno[ 2, 3-b] @Zﬁdo%-e-(é-ﬁQBﬁm—medroxy-zinmemyiphex%yl) -5-(4-fluorophenyl)-4-hydroxy-

2-chl hyd t.hoxyph
heﬁy|°%°7u1hid&ﬁ%ﬁﬁv@%ar@n%b@§w9°§%F PRS- one.
3-12-chl oro- 4- fw@iﬂms&@pﬂ@fm&wmxymmﬁﬁmww:y@ Rk PEnyy g7y dr ot

h 2,3-b d
1|5§nng or o- ]C%pzlld'rﬁfldg? 1%19120 'gha‘léfﬁg)a&cf:ﬁhenyl) 4- hydr oxy- 5- phenyl - 6, 7- di
hydr 0- thi eno[ erarldsraaf(amjorm%wmn@heaylpmﬁﬂmépﬂwglﬁwa,%sq( 870 ro-

o i enol 2. 3. BRBURPE TIRUEIRate oY 1) -6 1 AL
2-chl oro- 45 - hy(ﬁ’—ﬂﬂf)fﬂf‘ﬁ-@Emmﬁmwfﬂﬁwmﬁﬁ%ﬁﬁﬂﬁwﬁ-@m@mmh@rﬁﬁ) B7y1)-6,7

-2dlcﬂlyg:822t E;/SP é @%ﬁ%ﬁ?&‘ﬁg}%ﬁ]ﬁ@nyl) 5- phenyl- 6, 7- di hydr o-t hi eno

[2,3- b]pyridi ram@- phennaceutlc:ally usable salts and steremsomels thereof ine) ling

2-chl oro-3-(3-fl.uoro- met hoxyphenyl ) - 4- hydr oxy- 5- pheny
di hydr o-t hl eno[n}lx%' egtﬁ?lgrg?ifn%héﬁloﬁe

252- chl or 0- 4- hydr oxy- 3- ( 2- met hoxy- 3, 4- di net hyl pheny1l) - 5- pheny1-6, 7-d

hydro- thj 3- .
2yc[1loor o- 263R;Ejr?goxng%%é%d%cﬁ%rcg@@g? Fam L elRcird hiamyhs 98U heny 1- 6, 7- di h
ydr ot hi eno[ 2, 3-Zithypiddiyr@yeing;hydroxy-4-methylphenyl)-5-phenyl-6 7-d|hydro—

2- chl or o- 3- (4- 4-f h 4-hyd 6, 7- di hydr o-
th'i'snol2, 3  OBE QA grepapéls | uoropnenyt) - diyaroxy:o, el vre

2-chl or o- 3- ( 3- fmrwﬁzzwm@x@ hydreey+yrhaghgdiplydny/h 5- p(héﬁ)ﬂltat,vgmayti“r@nyl) 4-h
78

ydr oxy6, 7-di hy q.glg_[r yridi n- e-one,
2- chl or o- 4- hde@g(l?/& h')a/’c??a %@4 5-di et hyl phenyl phenyl) - 5- pheny1- 6,

7- di hydrasthi e?h@[itZO-SL'WPmxb’ﬁc[ﬁﬁﬂ@h@ﬁei-methylphenyl)~5—phenyl -6,7-dihydro-

2-chioro-S (8, 4(51995 égqﬁ@,ngmtygﬁé)xyphenyl) - hydr oxy- 5- phenyl - 6, 7- di hy
dro- thieno [2,a

52- chl or o- 3- (4- ?eﬁtfﬂqm3ﬂ5i@p@x%rbeéWmD*er)Www%pi'@hﬂlf@(‘hdiﬁy&md| hydr o-
thi enop, 3- bl py i &> 8-190Ridin-6-one,
2-chIoro—4~hydroxy—B-(4~f§uoropheﬂyl)~5-(3~cyanophenyl)-ﬁ,?-dihydro-mieno[z,s_
30 blpyridin-6-one,
2—chloro4~hydroxy—3—(1-hydraxy—naphth~2~yl)-5-phenyt—6,7~dihydro~thieno[2,3~
blpyridin-6-one,



2-chl oro- 3- (3-fl uorc- 2- hydr oxy- 4- Met hyl pheny1l) - 4- hydr oxy- 5- phenyl -8, 7
- di hydr ot hi eno[ 2, 3-b] pyri di n- 8- one,
2-fluoro-3-(3-fluora-2-hydroxy-4-net hyl phenyl)-5-(4-fl uorophenyl)-4-h
ydroxy- 106, 7-di hydro-thi eno[ 2, 3-b] pyri di n- 6- one,

2-chl or o- 3- (4-f | uor o- 2- hydr oxypheny1l) - 4- hydr oxy- 5- ( 4- met hoxypheny1l) - 6
, 7- di hydro-thieno[ 2, 8-b}pyridin-6-one,

2-chl oro-3-(4-fluoro-2-hydroxyphenyl) - 5+4g- f | uor ophenyl ) - 4- hydr oXy- 6,
7-di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

152- chl or 0- 3- (4-fl uor o- 2- hydr oxypheny1) - 4- hydr no/ - 5- (4- et hyl pheny1l) -
6, 7- di hydro-thy, 2330 BhRYE b GyBroy- 98 en BB IS BRESH i RARe
salts and ster g’oﬁ%@%??t her eof , iog%l %d??\%ﬁmxx!t%?; es ‘?ﬁﬁ'@?ﬁi?#@?ﬂ“
rati os. 209  C3ndbencrinidecording to claim1 selected fromt he group
el b P R 0B B g
2-chl or o- 4- hyc thienal2.3-HBisrePsRe- 4- met hyl pheny1) - 5- phenyl - 6, 7- di hydr 0
t hi eno[ 2, 3 b] pyr ihrBEn -3-(2-hydroxy-3 4-dimethyiphenyh)-5- 16, 7-dibydro-
252-chl or g’: 4- h)y/{i_r o>{¥- 3%&%’9 r(mxy)’/- 4)Eyrret hiylephyepm%}/2 5-pBﬁneynyl7-%l:n§j-r%i hydr
0- thi eno[ 2, 3- BeRAlRG-hIprisiROne, _

2-chl or 0- 3- (5- Bl 4fa8-32 kSRR IRRY Imcdthy I h g B @-nRRE ey f-4 dndidaydr ot
hi eno[ 2, 3- blpyri di n- 8- og,e, e

2- chl or o- 4- hydéekihygdredbienalg, HREiyT§-088, 3- cyanopheny0- 6, 7- di hyd
ro-th ienol 2, 3o Mrbaykjdioty3--BRRexy-4,5-dimethylphenylphenyl)-5- 8.7-

2- chl or o- 4- hydr gxy- 3- 5 13{ Eyﬁ&wnaepxﬁt h- 2- yl)y-pS- p%gni/nf-)S,p7h-$3¥]h8ﬂjr o-thi
eno[ 2, 3- B} pyr idivAIGIRREEZ.S-pepytidin-o-one, _ _

N- et hy 1- 3- ( 2- ohéisre-3dcahkdinl0anp-ShyaiRe@yierOn @ ffbxy-sciHawgeor-Hil.§aol 2, 3-
b] pyricli n3-bee_nzet£n gﬁ i

2- chl or o- 3- ( 4, BVANIEFIBYBIKG@PExy pheny 1) - 4- hydr oxy- 5- phenyl - 6, 7- di hy
d r2 at E: enol 2, ﬁ tﬂ-cﬂydrbéﬁ-@éﬁzylgﬂehydroxgphenérlm-hyﬁrolxyﬁ-phen lﬂ,?—diﬁydro— 6 7.dih
52-chl or o- 4- hyqr.oxy: 3-,(;,2- 0oxy- 3, 4-di met hyl pheny1) - 5- pheny1- 6, 7-di
yd10- thi enof 2, ?B‘?llﬁéfé]%‘i’z{%é%é

2- chi or 0- 35 ( 3- f2-¢hiro-32(3HRur @R hydrorpd-mydtiniie)-4 Sy dréxf-5 paeppaentifydtony

dr oxy6, 7-di hydra-thi = Di i di n-6-o0ne,

2- chl or o- 4- hydrt@W&%’-%E@E@HP%%éﬂ, 5- di met hyl phenyl pheny1) - 5- pheny1- 6,
Z- %?di hyg r ?ét Lﬁuﬁ_rk??%,»Q—ﬂl]opyﬁimwmx@hﬁnﬁ)—el{?ycgoiy-sd{zi—methgxypri]‘nenyl?-ﬁ,g- 2 dih
-chl oro- 3- (3, 4;¢i [ o5 .2 oxypheny1) - 4- hydr oxy- 5- phenyl - 6, 7- di

R,

ydr ot hi eno[ 2, 3-

2- ch'E (2)r g 3- (4- gﬁuy bharyeriioafip hesapl) -stibyahioxgerboiphiray | tHerdordiiysigg h
i eno[ 2, 3-h] pyri - 6- : :

152- ohl or 2& 3-( f'%{aﬂe%rtggr%?ﬂ?érné i??’zl- nmet hyl phenyl) - 4- hydr oxy- 5- pheny1- 6
, 7-di hydrO- thieno[2, 3-b]pyridin-6-one,

2o 3 HolP s R LSRN o RN P SR B YEER L ©
usabl e salts arfiaigtee-@ong phaimacetivalyofsableselismlicge2Oirdmegtiesesher eof
inall ratios. > C;mibq i f conpounds of the
formula (1) acc%]rgr |c{%l9%%§31%%rrr% - 59%%%%¢n%c®uti cally usable salts

and stere@jsoners thereof, characterised in that a conpound of the
formula 01) 25 0, ALK N§ O wherein Rl, R2, R3 have the neanings
indicated in daiml, d Al Kdenotes C.-05 alkyl so is cyclised
under basic conditions,/ O

/N (n

NH

R? s )\/R3

9,

wherein R*, R?, R® have the meanings indicated in Claim 1,
and ALK denotes C4-Cg alkyl



and/ or 5a base or acid of the formula Us converted into one of its
salts. 11 Medi canents conprising at |east one conpound of formula
(1), and/or pharnmaceutically usable salts and stereoi soners thereof,
including mxtures thereof in all ratios, and optionally excipients
and/ or adjuvants. 10 12. Use of conpounds according to Claim1-9, and
pharmaceutically usable salts and stereoi soners thereof, including
m xtures thereof in all ratios, for the $feparation of a nedi canent
for the treatnment of netabolic syndrone, diabetes, obesity, cancer,

i nfl ammati on, cardi ovascul ar di seases. 15

is cyclised under basic conditions,

and/for
5 a base or acid of the formula | is converted into one of its salts.
11. Medicaments comprising at least one compound of formula (l),

andfor pharmaceutically usable salfs and stereoisomers thereof, including
mixtures thereof in all rafios, and optionally excipients and/or adjuvants.

14
12. Use of compounds according to Claim 1-9, and pharmaceuiically usable
salts and stereoisomers thereof, including mixtures thereof in all ratios, for the
preparation of a medicament for the treatment of mefabolic syndrome, diabetes,
ohesity, cancer, inflammation, cardiovascular diseases.



