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WD 2009/ 124636PCT/ EP2009/ 001937 1 THI ENOPYRI DONE

DERI VATI VES AS AMP- ACTI VATED PROTEI N KI NASE ( AMPK)
WACTONAKGGRS S5F1 ELD OF THE | NVENTI ON The i nvent POIVEP2009/001937

relates to thienopyridone derivatives that are

activators of AMPKactivated protein kinase (AWPK) of

r o AFIENCP YRIDRNE DFRIVATIYES Ag KPTARETHATED PRoTe

thi SMNASE (AMPK) ACTRATORS nent of disorders such as
di abetes, netabolic syndronme, obesity, cancer,

|nflannat|on BACKGROUND OF THE | NVENTI ON The
i nvention had the object of finding novel conpounds
havi ng val uabl e properties, in particular those which
FIEED OF THEINVENTION preparati on of 20nmedi canents. The
present invention relates to conpounds that are useful
in the treatnment and/or prevention of di seases such as
[ [ [
The! APERRS rditEPR BRI dBRGEIEL EADGE activators of AMPK
activaadlpﬂgteth kmeS(AW)ﬂmfsforrdatas(l)/\hi ch can be 25treated
by activating AMPK, conprising adnm nistering an
ef fective amount of a conmpound of this invention. WO
2009/ 124636PCT/ EP2009/5201937 prophyl axis of the said
di seases and to the useg of c ounds according to the
i nvention for the prepayati of _aRphar maceutical for
the treatnment and/or p a of the i d di seases
and also to a proE orlthe tir eat ment §? the said
di seases which conpri ses istration of one or
nore conpounds 5according toqthe Tnvention to a
patient in need of such an adm nistration.
Surprisingly we have found that t hi enopyri done
derlvatlve activate

refo th co

ThgrlgvERian Ao (PIRIERGHNE ATEPSREN AT Uit 8 g Tehopyridones in
thd treathent otoc’:chsgtd%zl?@fsﬁéh a%'f‘d@t@é’t'e'sc n?éfé‘l%l@%ncﬁ‘@ﬁﬁé loYesity, cancer,

cancer, 1 nflanmmati on. has 10been fou that the
fnmnmpeUads accordi ng to the i nvention and salts thereof

have very val uabl e pharmacol ogi cal properties while

being well tolerated. In particular, they exhibit AWK
BRACKGROUND &F THESINVERTIONt or patient may belong to

any mammal species, for exanple a primate 15 species,

particul arly humans; rodents, including nmce, rats and

TRl SRR DREESE, S6BHR A0 bt g vauai

proporees, gat ipansculavhehesd hemiahr drdeber osetel fdrothé hpreparation of
treatnment of a human disease. AMPK is well established
medicameBifsor and regul ator of cellular energy
TH&%@Q flﬁ\\//%{)té%@ Fr)élgﬁ | n%(o%rﬁb Hgt‘%éfﬁaéf@hn the treatment and/or
préyertiohest sligeasesi SLEIH\ asi cbalssta;ss m@ﬁboﬂdk&nd(cﬂﬁ@lynbesity, cancer,
_ E&g&@B E. et al. "AWP-activated protein kinase, super
inf HPhc regul ator”, Biochem Soc. Transactions, 31,
Alécﬁzprg)ag%) bﬁ,ﬂné@%@rbﬁ treatihy a§iseBs& drid %Hiddraase vhigh can be
torising A evel s occurs Tn states of cellular
treated dpy detplatingoAMPIRecomplisingngdeéistednghae affactive 28mount of a
0S ho&yhatlon of target enzynes |eads to an
5@&%{% G QTIRISIPVERYGMI ar et abol i smto | ow energy state.
The net effect of AMPK activation induced changes is
i nhibition of ATP consum ng processes and activation

Thef prepRNng énvansionngepriorns)atesaiddcemepends @ccetling tathednvention

oot o B3R A AR 8 i ancor

(Carling D. et al., "A 30 comun bicyclic protein
ki nase cascade inactivates the regul atory enzynes of
fatty acid and chol esterol biosynthesis", FEBS
letters, 223, 217 (1987)). Phosphoryl ation and
therefore inhibition of ACC | eads to a decrease in
fatty aC|d synthe3|s (ATP-consuntng) and at the sane
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5 mechani sn', Eur. J. Biochem 179, 249, (1989)),
gl ycerol - 3- phosphate acyltransferase (Mioio D. M et
w@b009/1246B% act i vat ed ki nase reciprocal ly regul aP€FEP2009/001937
triacylglycerol synthesis anhd fatty acid oxidation in
i ver and nuscl e: evidence that
sn-gl ycerol - 3- phosphate acyltranferase is a novel
prdéﬁim&é' of Bh@carimdiskase83hd &Bhe (1$89) Jompalinds beGoling to the
ecar

inthi@ngféykge&ﬁggéwﬁiﬁ %@?‘%"ﬁ@?@c Lf\é?_te{r%n_‘?&f?émeé“ andfor
prog%}y?:a\(;{iﬁ éfﬁ’\te' a b ddae MU a186%h Y BEe &Y RHIrthd tieafiR8ht of the said

diseasss n@hiohd aarhgriges ahex adndaistralie®- of barier anosiode” compounds
J. Biol. Chem, 275, 24279, (2000)). AWK is. als
aceargindciartbe INYeRtion PyBrtRRdR reedidnsueh e adsBirdation.
El evat ed gl ucose production by the liver is a ngjor

cause of fasting hyperglycemia in T2D (Saltiel et 15
Sumbrisinglpewep draape doune sthiaht thieapymdbse ubarivativeso getivgies AMPK;

and treatnment of type 2 diabete cell .10, 517-529 .
the(f@%mr) hegg &Qfﬁ@@ﬁéﬁ%g’f‘"& SRPEfENY §%é'#at?'§ farg e ¥ vgytion and
treﬂ%%ﬂgg&ed%Béﬁ?%nét&%@lii%gﬁﬁﬂﬁﬁ@?@ﬁ@é@{ Idav8EE inflammation. It has

car yki'nase (PEPCK) and gl ucose- 6- phosphat ase
bee@@arsd JhatAbei comopaundst agedpdinguppheentianeand salts thereof have

velh GRnaE i hatolcaE PRoPtfies e dE0R 7 81480, i e
In phRRSiaH ethel Expioit ARMPK bemidtingf effaissil i n on the

expression of the 2 key gl uconeogeni c genes PEPCK and
gl ucose- 6- phosphat ase, Di abetes, 49, 896-903 (2000))

ANPK activation als I €ol . ' ,
T o Coiatel B0 AENE A SRR 4500 P ERERIF @ primate
sp88i¥s bpaicaldry hiraaad; fodeytd, andlading megy lratseakae hanlers; rabbits;

transcription factors such as SREBP-1 c (Zhou G, et . |
hogges, cowsp| @ogs. gaIp. £iq.i HRINRRY B‘P@@E Ak HaBEeTeRt for experimenta

. i 1. F ti " .

 ESGRAR B o RO B8 N IR g 1A icase
for fatty aci gls sparing effect on glucose induced

bR BBt b PSR EDEL 7B ES romeostass

(H%td?é‘fifb. LnBHaWwi P@?@%fé@ﬁaéﬁ%@ed BbtbimVIheE: iHe energy charge

eclerc I. et al’., pat ocyt e nucl ear .
hypathiesis- 4¢icRed1)Bioassaynr-28.t Jps2.1 (Ae@ 1k i KgmpndeE. et al. "AMP-

i gbet es, of .t he young |.s I et : i
acf B3 30 el P e BaiBbRCbidinem; Sqc. Transactirs,
31( 26912003)). Alosterieattivdtrmpbiotyg ihaes daé to rising AMP levels occurs

transcriptional coactivators such as p300 ﬂYang W

in alstates Regful aeiWar ofNerins 8ePjtioBn dhreanrsu HRe sering}T hreonine
6 : : .
oA TRTRAE R 930s o ol FSir ool o
lowignra\usizgar The trebieffest ofl AMBPK lactiGition in2il6ed 38@tes is inhibition
(2001)) and TORC2. AMPK i s consi der eg és an attract 'hve d
of AR (PASEMIBY RIBRESIRS: ABH- a¢ityatien il bt apnergdipp Pathways, an
b . : | _
RS RAUERA PEATAIP, Clorks, B b AU hdirates ncuce
acphyuatcarmngiape AOCEandHIMBICaA -areduckisec{Cadiap D. et al,, “A
stinulation inactivates nuscl.e acetyl - A
CORYPHR BIF YIS BIRINNKIRBSE PSRRI ABEF AR tﬁﬁgdﬁgwfo"y enzymes of
fat'éb N3S8" aN® choi&¥sdiObjosyReRGid noFEREEtBRers2 7223, 217 (1987)).
262-E66 (1997)). Furthernore, Al CAR-induced , ,
Prasphortation ahd Alvereforecinbibiion of ACs deads tka dagsease jn fatty acid

ef, al. ,~ALCA R bhaside i,n S - LV, [N :
syihedise (ATRIREuRgRE RRUnR] TS R b Bl dBagk dhifatty acid

rat nuscle” Am J. Physiol. Endocrinol. Mtab. 273,

E1107-E1112 (1997)) concomtantly with glucose

transporter 4 (GQ.UT4) fusion with plasma nenbrane

(Kurth-Kraczek "5'-AMP-activated protein kinase

activation causes G.UT4 translocation in skeletal

P PNIPNA PN N™ A PN~ I A NSNS\



10

15

20

25

30

Based on the know edge of the above-nentioned
consequences of AMPK activation, profound benefici al
webdooars3swoul d be expected fromin vivo acti vaPCDERPTN9/001937
25 AMPK. In liver, decreasetl expression gl uconeogenic
enzymes woul d reduce hepatic glucose output and
i nprove overall glucose honeostasis, and both direct
o>q|da{%ﬁ> (ATPL @rfb%f?ﬁg)’ ‘Fﬂ%%ﬁﬂo%&ﬁ\sﬁh@rﬂeﬁihu‘f@mfﬁﬁmbm HNMG-CoA-
nmet a I smWwoul d i ncrease gl ucose uptake and
reduuage leaidd toxd detieasewn cholestarpt synjhesisr Oleeresubstfates of AMPK

lncﬁrﬁgg;ewgrggfs%%% ﬁ/lsflﬁa%% g](gu %rt\g%?{{:]%du t'ﬁosql}prylatlon of bovine

holfIBh¥BAsitins lﬁbb@e Iyt AMP aEﬁ\)ﬁéJj Yrofelit kin%@éeAS@oSs"ble antilipolytic

ener gy expen Iture’should lead to a decrease in 3y
meobagism”, THatrcorbi Miochemof 17Res@48f f ¢¢989))n gh@erol -phosphate

L N ML L R

triadé él%ﬁ@ﬁ%n@ﬁ%&?%d@é?@éuén %W%ﬁbn@w@hcﬁ@ évidence that
rodents support this htpot hesi s Ber%eron ! al
sn- ggfqeg@lt&phosphate acyitranferase is a novel target’, Bnochem J., 338, 783,

d el a rifur
(1D ARl Gebar R SR EAT e B 21" G PUGHP of matonyt
Coﬁ\béé@argt}ﬁ%ﬂ@ée riatrat skbictdleinescleSty cbArEcAD@bY, theoAlIP-activated
SSM et a - am noi m dazol e- 4-di car boxam de

prateinokinase estivator eamninQimidagalerdeeaboxgmideslsh- ‘D-ribofuranoside”, J.

oneost resi stant di abeted (ob/ob)
B"ﬂq‘gﬁ ?}%&%fgg@dd}% 56 (2002), Halseth A E. et
AMPK .is a%&ﬁrﬂpﬁéﬁie@hhomecrdg"u%tdﬁ?em iivér metativient Elevdted glucose
mce with Al CAR decreases bl ood §I ucose

prastustionthyatihediver is irpalee pRUSH @ BrgingyRypatglycetisin T2D (Saltiel et
294 7 )i
o. 2 A0S, e Pyt Blpasr e Btk G e -
didbevey, sceil 00d5pTE20u(2001)). rAlsohfogersgsisym nige flivat s eegidlated by

RILPETURS | 51 ctin o1 SHER AR v ls. SRURYEFisge (PEPCK) and
K |
g!%?é%?‘rjglgér‘s;ﬁ!ﬁ%ﬁfp —C?)%Ibég@)t oradivatitn aofceladmmpRY “?t%hrésses the

act’s as an I ntracellul ar
transeriptionn dof wWierseac gengsat ied he:pawma e¢ejl$gh(u0§hbeed et al, “5-

abl | AVPK
oo LR U, Bt e, Al S on
expRaSidhn &f tﬂEchl@@ly b%oﬂaéogéﬁlb‘g@hbﬁgbmwéﬂd % Ricg8e-6-phosphatase,
i

protein kinase 1n intact cells?", Eur ochem ,
DlM@SS&SQQ%@&OOQ&/\Bver ZMP al so acts as an AVP

AR SrlyRubliop 5 8ot By ISk ROy fing, on gpme other

gefe9 dxprdssion. JThesel affgetsi maythe dANFtoam abaut)etb uommewegulate key
ki nase for the treat ment of t&)e 2 di abetes”

trapseriptipsy fpeters sHanas StHeBErih %%ta%ol i Role Of ARME-activated

0 T es
(ﬁg\@}ekg‘gﬁ%ns’f?g% ﬁeneﬁoﬁé orﬁﬁ LOdofJbS{lﬁ 3@3‘?%‘ a1no8 1167
(ZGUW)PmlWCRIHSBKRa&mythtI’ r @tiabn* |m|ecrhmmm fm)dmnsaonfds sparing effect

obesity and type 2 di abetes Berge on R
on" gliHEesy ‘Bﬂiu‘Eﬁ%ﬁi%PHP%oTeélu aﬁ?%\t a%? Fpsponse element

f sihge n HvCQS t S
T
invioR@Qtlin, (L8olegc . e&ﬂaietHapatoc'yt&inmfeaofaﬁQraé@(M )) rsHNF -4 type 1

B CRTIRY abaeR 8 e bty & FnPOUR pLdRo BlyEHoAEd protein
klrﬁ's@e D:ab@e@bgbo h 9@5 q208%)) o'?"by 6%@&2%0&&{0&%@{101‘& o tra@iscnpt!onal

Acute and chronic treatnent of ob/ob and db/d
coactwtwst $UoKl BARPINX (éar@ dVbebel, JRegdation of transcrlptlon by AMP-
concentrations” Bi ochem Bi ophys. Res. Comm 294, 798,
(2002), Buhl E. S. et al., " Long-term Al CAR
adm ni stration reduces netabolic 30 disturbances and
| oners bl ood pressure in rats displaying feature of
t he |nsuI|n reS|stance syndrone Di abetes 51, 2199

VY. Y. Y. Y o AA PASSAPFS 1 o,
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AMPK has a role in regulating the nfOR pat hway. nTOR

is a serine/threonine kinase and is a key regul at or of
w@er@bar4s3cynt hesis. To inhibit cell growth andrP@Er/@apmo$/001937

20 cells from apoptosis i nduced by gl ucose starvation,

AVPK phosphoryl ates TSC2 at Thr-1227 and Ser - 1345

increasing the activity of the TSCL and TSC- 2 conpl ex

TR . A [

ach el pRybirf R PLBtryon U AT HSs Tipiteraction with
nut:mﬂalr recsptyrsid Biblr Ebehy A76nBB34$ (20@1 )acandle'(ﬂBC«?f mT(P

tolimt protein synthesis.

AMRE, 'ép%(&ﬁ'ﬁ“éerteﬁ‘r getan @tractiye E%%@gggfv{q{a?orggathemduced skeletal
m&scﬂq?: \gauégs',_?vﬁpt%‘kb' H@&%&% flis té&vﬁt%ﬁﬁbbre‘?l‘eﬁ A é!é@'at;on in AMP
r eat ment various cancer cell |ines
anAI @Atédarbtnem uat ecatihe pmsphatﬂleﬁ&rgatstoreso&ﬂhthem Ml al o'Electrical
udi es G| n i

St A A S, 28 Kok P Aecabgy'ass. and increases AMP-
acf}}l%’tr%g“gﬁd(}gﬁt Uenddani BNt S JC PMRNIOIC EddUrol.f BIcdah 0720 E262-E66

I'n vivo via AMP-activated protein kinase
(199\1\)I?KFurthen&00¢ AtBAR-indeoed) petivation ef oAMPK | inicreares glucose

or b i A B kol A o g5 ase, aty

aclcE SxfRioh §Hd°élu6§§§3§ptbﬂe dhapgt nusbrt | At <J., PRMiol. Endocrinol.
330, 1304- 1305,

Metabo/ 27816 E6 n@i‘fémztﬂ)%eemsxzogcqmaaﬂy i Wille | glycese Alprsporter 4

( G{?.bﬁd ?ﬁgﬂa\ﬁ,ﬁﬁ ﬁ%svﬁ%%m@?ﬁwggg ¥ I[:%e;t<s: 3;'1\1\95 4R ated protein

kn@u@pémmn @éusmsatamfrmnamlocanpnqat ﬁteeetaarmmcle:ebiemetes 48,
cancer cells display a markedly cre sed rat

2@@ oVer ¥ 46999»c.Qve§yﬁxm6§$l9nc%t AB| Jiaes dhﬁgtaumt ™ skeleta
EAS b

8 PR i SR S oo

upisite Vit dnetaatd “Antoleifor @leacﬁﬁ&%bprotemykmasa i |ceatraction and

target for pharnacol ogi cal of c ncers. I o]
hypemarr@avleéﬁ@ gluceses tr@%@ﬂoraéeﬁﬁei%%' Tentak Gellap: 1085-1004
a e t 0 a t
R, T g, VBt ot
mqb.nc:mihglur:ose eptgireowhereamiisapparant kmate%MEﬂmnrﬁéhatas dhe effects of

Gri et al é Neur osci ence 2004, 24:479-487),
Al R,nlqlluqoae ?R)ta £ and in vitro attenuates EAE

DY’ SaEh&0Ve Yudy Bhtuptdrdani istifdiuatthanaefi vdt@LKME’K[ emlestlgatlon on
across blood brain barri BBB) (N. Nath. Et al
thefdmNﬁatr@@mgybame@(SM%AMWlat@d glugasel uptalkg is ﬁckmg More

regIe Oé‘tds F%{: eaﬁ%?ﬁh?ﬁﬁ@k@;%%gt %glédkﬂ% gggg is an important

su@%tr@fé d@Wﬁé’lréﬁmatbeAkt e g mv@nréd:mnnbollrdstamulmea@unose uptake.
potential in Krabbe djsease/tw tcher_dj e n . . .
Injasigition gingslin 0‘13‘2@!'%(310”0@ glyat 'Oc‘sobngFﬁ@?Wa’?‘%Aﬁ is associated
g‘? QSQ&.? 2%3 Aé@én R ORsABD 2% URRI&2: didfletal  muscle.
sclose3 ¥ hi'eno one derivatives for the treatnent

Pradsphengbtian of 94811@@ is iopairedi arogitolishied.in Lsselkta_llrauscis from AMPK
[ rivatiyves for

e D enepy ognes Sy e W ence 0 AloAR
e%ﬁ Gt Y TASepRK R GH! \P@shpksmeaéw?()@g@é@%s hﬁﬁ}lm in skeletal

I enopyri done derivatives for the treatnent usef ul
mbiscle tstdepemxmrltemt AMPIf catadytiesand regsilatpragulppils, Diabetes (2006)).
RY, OF THE

t%t@'gy %@Ffs II@&@B@“%&%AW&M&WHJ&Q digcose uptake in skeletal

mﬁét‘:?i@rtﬁttﬁés@ mrcﬁn\i%@rg@ﬂsefﬁ% B.N6R al. GHAskoGOHthe D, but not a1 §'-
CN, SC2A, SO2NH2, Ar or

AM&actP@tedaercéawhkmas\@leqyé@rd@ﬁbpyshﬁs BraaninABRIHaZoletERathoxamide-
Ar or Het, Ardenotes phenyl, naphthyl, each of which

S unsubstituted or nono-, di-, tri-, tetra-

or pentasubstituted by A Hal, OA OH CHO COA NH2,

NHA, NA2, NO2, COOA, COOH, CONH2, CONA, CONA2, SQ2A,

CN, C(, - NH) NH2 10C( NH) NHO—| and/or Het , Hetdenotes

. .
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H atonms may be replaced by OH F, d and/or Br, or

denot es cycl oal kyl having 3-7 C atons, Hal denotes F,
W@k009B24666 | , and pharmaceuti cal | y usabBEBZ09/601937

and stereoi sonmers thereof, 3ncluding mxtures

20t hereof in all ratios,

excl udi ngconpoundsoftheformul a(l)where - RL H; R2=

L [ |
1b%ﬁt5‘éffhﬁ?%§@e ﬁufrﬁéﬂ@éﬂtfé“@ﬁ}ﬁ m%uf‘é‘dl glzuocglalBg saiﬁslf;ﬁ*nweleta muscle,

J. Bie «Ched. cﬂﬂa;)omm&-mfigf &0%))3 Therefore, tAS16Q) arRaasgd: to be a

R AN SO A NGRS AT ok
Taf}ell?y )(c&?meﬁ M Otrfst dinByofict ke’ Zprdvidepyevidenes 2that AMPK

WO 2009/ 124636PCT/ EP2009/ 001937 11 et hyi
squ@sdda@Hneey@Mbdnp@gemySts b ligid7p@idugtios - Wﬁqll@rf&:fCQGQSIBg hepatic

" ‘%Y%elmlsgm Rl b%veéﬁfp‘% cationy thiys, improving the glycgsgand lipid

2-carboxylic acid,
pr[g)‘%hg:rgﬁenyl 4- hydr oxy- N- net hy1- 6- oxo- 6, 7- di hydr o-t

More[2c8ntly pyr indiphenzentsefafMBlam dle r@ggla&parféfnmt only "&iutar but
alqodyvﬁg%()%%%y eﬁgdr WQ@ gag e E}‘ﬁjer ?pbmeﬁ"ﬁoﬁ vz BhEWA that the

adgmz:yﬂé QYN thrﬂBﬁé %&mld@wéltdmsﬁnunﬂwn of AMPK and therefore to
anpmcrealsggﬁémgagmdépgéatlc?n ?nxgkglezaldéwn (I\}h I%os(“ 2Y eP Li “leptin
stlméjieg Q%t%b]ya%gg‘l?%ﬁgﬂ@)bxzac%émd ANP 2BKdated oty firksleh, Nature,

413023393/@(302»2/3cﬂmmmh anbifer oadipeyteddryided-hatmanst deading to
rrain
kvl GS7DGR RGBSy Rlshy TRtabelisey 135 R Sgmpngrated to

t did16nQ88e (Yamanauchi T. et al., “adiponectin
Shwétgdoﬂw %8;3 %ﬁ)’heny l)-3- p< heny1l-6, 7-di h dr o- t hi

stionfdtads Jlotgae utlizatdnoard fatty acid oxidation by activating AMP-activated

pr%’segflp lgi)r{q%ﬁin g{rgx%éwq (r]gt gagﬁéf}) TEnPAE Y %1/ OEnhanced
mﬁscgé‘ 'fé?e” x‘ﬂatleffﬁ ey Pﬁrcb%e hVéHéMYﬂOB?MRPSOp@ebyﬂafﬁiohakn Acetyl-

ro-thieno blpyri di n6- one,

Ca(;A ddrbmndasmmm»t@%a(@ﬁd\éﬁzqmwﬁm Orstein gumgn%tlvgtl?n PNAS,
9923%%&;98%%53(%%% rﬁff@&{)% ;9'rf ?\é\?ﬁﬁ Aﬂgﬁeie Clrchstanc7es s?]ems to be

|n6’é5§éﬁdérﬁg®ir%r§a§iﬂgfdeﬂum GNP develd pat oa@nedeh éecmyohosphoryiatlon by
pyri di ne-

org; zr wors Hebto be é?}%‘{“@eg UpsHeAMYKiRa8ene,
4- 5 hi
Basel %@’i&p&ﬁﬁ\&[@;&%")@fp Ry ddovi-riaaivhed: dofidiRethof AMPK

a(ﬂrvéﬁd)@rmofoﬁncdbewgﬁcﬁal( dﬁelms Immu}cpbergb@ecmecpfrenym Vg agtivation of
dr o- thlenoé2 3-b]

AM%‘.K_ i di%REy egr@aﬁggr 6§Vﬁﬁ§'ﬂ§?l?“§°ﬁﬁ8ﬂ§f"% SHZYNRS qwould reduce

PrY@Qe overall glucose homeostasis, and both direct
h%ﬁa‘f\ﬁog%g %&%Bgﬁdg%ﬂ% ‘54)"6 hyd roxypﬁenyl - 3- pheny1- 6, 7- d]
inhipition: Bhdmna[eﬁueed] Wreewna -afnleey enzymes in lipid me’tabolusm would

mgu[e@sg Eli%? d.m;a%g gq;gi‘?a%%% BRGRYdn Cwifs FeOXHlRG -ikiHrE¥ement of

gific OV Reeastabisli ARd, h)d'uémt@ ogh %U\Jdtm?r pheintia-Mydcgiehytdglyceride
ro-thienof2, 3- 131pyr|d|n - 300n

acbumydlationy,- 3o ( Amped ek yigsely 1§ctpqmtﬁq|9qu;3 yp\%nmcr%as;e din energy

Wj}tﬁ’zé g@%ﬁgszgogy#&%%fﬁﬂgdy wHdht. The combination of these

efﬂeéty Gk QI -rhetaboliy syexdyprinenyblildZberepetted fihsignificantly dieduce the
hydr o-t hi eno[ 2, 3- b] pyri di n6- one,
risk for acquiring cardiovascufar diseases.
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2-chl or o- 4- hydr oxy- 5- (4- (am nohydr oxyi m nonet hyl ) pheny
1) - 3- phenyl - 6, 7-di hydr ot hi eno[ 2, 3- 1Apyri di n- 6- one,
WG 2000hbwB®- 4- hydr oxy- 5- (4- net hyl sul f onyl phenyi Pe BEPIe9§01937
| -6, 7-di hydro-thi eno[ 2, 3- b pyri di n-6-one,
4- (2-chl or o- 4- hydr oxy- 3- pheny1- 6- oxo- 6, 7-di hydro-thi en
o[ 2, 3-blpyridi n-5- Abenzoi ¢ acid,

Se%'éféﬂs?ucﬂﬁéf JW(SHé?%E!! 5= gﬁrttthlsf ﬂ\W’tﬁé@E RBERRSON IR - &t Ahemifect of 5-

otleno %‘rrlln6one
anﬂn@:ﬁ;ndmmedraanbpdawws(WeMm anesige INiisiRdPB-in i glucose

RGBT Farsad SbeaS 2Rt G5 Diahetes: 58. 4976 L2001 Sgno SM.

et délo Bt" %ﬁ{cﬁm?déﬂoﬂb/ W—dib’élrb%xaﬁﬂ@élzmmleosme treatment improves
52-chl or o- 4- hydr oxy- 5- ( 3- met hoxy

gl@opadme@stasnsu unyaas&dwmastaptzd@begaqognb/thrrecem@labetologla 45,

o3 e 4 31 S RSB s g i ana i

m.ée hythoCAR %é@bbgéypbmml)gwcdﬁet hyncanmagons”; 6Bibotiem. and
hydr o-t hi eno[ 2, 3- ZObZé)%“dln

Biapysd ke - Goren ma’%%x &A043). @Lﬂ'ﬂeﬁyﬁ- eet7abi hi@ng-teAm AICAR

ad%@%ﬁgﬁ kgﬁg,édqu Ewyeq?)&f\% glsgurbaﬂces Ja_pd lowers blood pressure in rats
dl%‘lmﬁ@Yéatﬁfg ofliHeydQtif rem@hae %ybdmme q lmaBetecsn51 2199 (2002)).

chl or o- 4- hydr oxy-5-(3-(am n hydro met hyl,)
Untj) r@%ﬂamsten g ﬁWrQ’ﬁ havg 1g 'éﬁd{r!ztfé /bl\’ﬁ’fﬂ PafYAte 6\?@2@ a cell
pe_?rg‘é%%r ;Ereéur%qroq)%\'ﬁé lellﬂ‘%?;@’ Ls %n lﬂ@&%ﬁﬁéﬂﬁy MMB RRRO¥Nhd, when

ro-thieno(?2
acOufniiated o bigh ény@lngixyevﬂao hteabl@-tﬁ stivoal6te7 AMPHY detivityh(Garton J.M.

et 2" fnya']myem%i hrdERRRGREUTS ioHgioPsisey R speoiic mgthod for

'éQtu?EJBh 229,
aCEWﬁ or 0- 4- ﬂ{létg)’a:ymS %‘h {éﬁplﬁ?l dgrg%gt r?flghenyulr) 3- heny

ny
558- (@995} hipavaver hZ B pBo3actslasyan AMP snigris in th@regulatlon of other

2009/ 124 PCT/ EP2009/ 001937
engYRRso A0 AN B )0 5a (PRI AVR SREYAHST MuRi Y 299 Reravear L.
J. %1‘5& Eﬂﬁg hb#ér QSII\VIPQa'tﬁ{vaté’d Tktein diifade ofoe the treatment of type 2
ydr 6chl or

diabates’ hﬂugeoiz%goﬂ'grgatmmqﬁ, sEpdeerine sk dlejabolig Yisorders,

2 BAOIAEISIReTaDh o S A BEREPen hentic s o b

acﬁﬁé and-dreiiici NICAR- @dm\mstratlon m rodent models of obesny and type 2

(4-chl heny1) - 4- hyd 1- 6, 7-di hyd
dl@hﬁtgs gcaﬁ?rrgggq%)% )g oa)ey éf?f)e(c):/t of 5 gmy n0|m|dazclJle 4- cr;arboxmlde 1b-D

rlb:rc:’Jg,E % é&?g\p;ﬂ/ﬁ#ﬁé}% l%. ﬁo"n\gyg [iYoss RIBEAdIiPn n dbdly 4ha-dBdR Zucker

ra®?’ c Idiabetes; (20,f MOT6p 260 ),) Songy B.bky eb- gheny3-aninoithidazole-4-
dro-t hi

ca lg@(amigl GW%%JJ %c[e;%@gggwgpfv&;r glHcrss. S}qrjwegst,fasjﬁ fp insulin
S, A 19 ek Dipepatn 45, 56, £002), Halth AE. e

y
al."écuke end[mremtAp@atnmm -af-ohdele and db/db mlce wath AICAR decreases

D13 G, ST ne B Bidhs Hed 8aint: o4 Y8, (2002).

Buhi hydr exye8- Gf: hy dr ey ebreny AICARPheiinidirationi eduoes himetabolic
eno| 2, 3- bj pyridi n- 6- one,

d'ﬂummsyam (lmwg@t hloogpheaspure 1 satendisplrying feteFa of ghe insulin
BBk s R SRR R1S0 RO, Fer samplers e AICAR

admﬂmraﬁibhemﬂft)?e Ptdsey Zudked (faffe) rat leads to a reductlon in plasma
202- chl or 0- 4- hydr oxy- 3- ( 4- hydr oxyphen0) - 5- BEe%% 9
trighygandes harefhof[rqesfa}%qoﬁq'%ﬁ nangJgigase in H ledtdrol, and a
4- hydr oxy- 3- (napht h- 2-y1) - 5- pheny1- 6, 7- di hydr o-t hi eno[
2, 3-13] pyri di n- 6-one,
2- chl or o- 4- hydr oxy- 3- (napht h- 2-y1) - 5- phenyl - 6, 7- dlhydr

o-t hi eno[ 2, 3- 1Apyri di n- 6- one,
254- hydr oxy- 3- (1- hydr oxy- napht h- 2-y1) - 5- pheny1- 6, 7-di h
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one,

2-chl or o- 4- hydr oxy- 3- ( 1- hydr oxy- napht h- 2-y1) - 5- pheny1-
WO 2009dedsyelr o- t hi eno[ 2, 3- 1 D] pyri di n-6-one, PCT/EP2009/001937

4- hydr oxy- 3- (4- net hyl pheny1) - 5- phenyl - 6, 7-di hydro-thie

no[ 2, 3- 1Apyri di n- 6- one,

302- chl or 0- 4- hydr oxy- 3- ( 4- net hyl phenyl) - 5- pheny1-6, 7-d
no?ﬁﬁﬁédﬁldnhb?@mc%sé P didinD a8- ast®sed by an oral glucose tolerance

4-trifluoronethyl phenyl)-5-phenyl-6, 7-di h
testo[l‘vhnoknsémé([ :bt&l bl gptinisimelates iatty-agid oxidation by activating AMP-
009/,124636 CT/EP 09/00

ac vep{?grp(g%elré r%h%%%ﬁy %q]o&ﬂ}g/ nbbo}h 8%(%? ﬂ?{db mice,

8 SQQ[A@C%WEBM’HMQH&\& Qé@uces blood %mcose by 35% (Halseth A.E. et al,
2-thl or o- 4- hydr oxy-3- (4 - pheny1-6, 7-di
“Abyter and niheanic2trgatoneyir pﬁpﬁlotsaadedb db mice with AICAR decreases

i SRS PRGSO EiRERUE EIBBAYS “RERCY i Sod] P8 (2002))

In Ardatrotey ARCAR; itewhs Hotnd mharhé) didbeleengrligbmétidiThydean activate
t hi eno[ 2, 3- b] 8 yridi n-6-one

AMPKHR dr\@ at- hig congentrationseiZhop By ehdlerfale-of AMBractiveted protein

i g TR BRery 51 Festng G0 167 420p 1) Mus

N.2eBab) nveifeiminbinereases AMP-activated protein kinase activity in skeletal
mlelb%)cgeg g;gfgcﬁsgmgmg&géi g%/a%re?ex ypBla etzas 6517 %ﬂ/ dr280§B aﬂhough it
has; tgﬁfg 8%‘%&7% irk At&f?ﬂvh%g%% é)angdfaﬁefnb UREiBRMEMYS oA his-dttivation.

Aé#ﬂgdepuzla’ehré?édbpdeomy pihenstinuBidry - éffect rafphetigmpincis7indirect via
r n ri gLn6- " . .
aclis3lorh ob . WoHISATDESE AZR0u x5 AbrRele 8f AMPragivalgg protein

b
st amaleten, o i st soe, o7, (001).

Mong deaerttly] arsshal} Srolédue AMPK-astivator have been described. This direct

A'ﬁﬁ&og‘%&érﬂreﬂé %R?%:é?dryar{%e%y 8%!% We[?\'b%y%zmg fgmﬂy in vivo

m&’uéefe;l f etrBy§E Oy pladiaf bm@@h@nmlxn@yé&wdnsar@menﬂ et al,
)-6, 7-di hydro-thieno[2,3- b]pyridin-6

|d§—n((lﬁG@ﬂﬂl'babd ghavantesizatpon ot @ |smlbm%€rﬁnle} PMB%@%N@% that treats

[
e R A P s B BB 3bdhpmer, cot etev. .
4032490,-(80@6)i hydro- thieno[ 2, 3-b] pyri di n-6-one,
4- (4- hydr oxy- 5- phenyl - 6- oxo- 6, 7- di hydr o-t hi eno[ 2, 3-b] p
yridi n-3-yl)benzam de,

In%cf?ﬁftgﬁg?&%ﬁ)ﬁa&ﬁ%&%@@%@?@ém% LeRERMraRgénfl MEBE8 rhedels have

beznc dieoelopdd hindtiox yladt (yBareet sk \iptiahyesults @ne ngdacdningdiavailable.
hydr Q- th| en

Ewﬁ%%)@y @f&léafﬁ*yrg‘? e i ﬂéﬁ&"ﬁ? 956%%2%@ myscie gf [ipRsgenifmice has

egﬁ@r{i ok N@Aﬁ@ﬁé&i“t‘)n st|mu|at|0n of lucose trans ort |s de endant of
d %(r)ar%% ydroxy 3- (3- et hoxypheny Jg. f p

AME’Madtwamﬂg 2(Ndu 13] rgtradj; n‘Rele ofes, AM%achvated protem kmase in
1246 CT/EPZOO 37 15
cogtiagon AR INERYE RGN Y-S RARFRIE SRRyl Molecular

Cél[ 7, QOBBPgZOGi')P“a@IdQﬂérefore I|kel¥] not caused by non-specific ZMP effects.
| oro- flurophenyl dr oxy- 5- Pheny1- 6, 7- di hy

S:drl@rtsm(yﬁ@[m cghgy pigsuigs wi thpeto further define’ the consequences of

Al\zlg’F(zgétR{% Béf 1tis %@6 @&W%ha?w@%%fyg]rc Bclividl 8f AMiBKawill have

bengfie o ke %émdbmxlsyﬁd(o?nmmybmbmwéﬂ) glhicpbe rantt- Bpid- mietabolism
h dro-t hi eno[ 2, 3-b] pyri di n-_6- ?
a reduction in body weight. To qu ify a patient as having metabolic
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3- (3- bronmophenyl) - 4- hydr oxy- 5- pheny1- 6, 7-di hydr o-t hi en
o[ 2, 3-b] pyri di n- 6- one,
wd20mdeasse/ - 3- ( 3- hydr oxynet hyl phenyl) - 5- pheny1- BCTEBR2009/001937
ro-thieno[ 2, 3-b] pyri di n-6- ®ne,
102- chl or 0- 4- hydr oxy- 3- ( 3- hydr oxynet hyl pheny1l) - 5- pheny
| -6, 7-di hydro-thieno[2,3- b]pyridin-6-one,
syrﬁﬂb)ﬁ%q}ﬂ)’e o@ &Eﬂﬁvkwlfbwmh@mmb mushdry e, ételiated blood

i eno pyr|d|n 6- one

pre3s(ge abbue ngli?@mrrd*J@/ @ hlordsolesse, ahayen Hirgoidhi @hdominal
obge, abeYs 40 el R oAy B R icumprepse gd tipod 1eid

chmszas?’d%}\ﬁé!ﬂ 1307 |Hcfe'é§éein tnglycendes above 150mg/dl or decrease HDL

| or o- 4- hydr oxy- 3- ( 2- met hoxypheny1) 5 'P di
ch(biedtemelt helgmp@mg/w] @9?”)19?15061%%’(3 women here ore the comblned

tg)(g tgméygﬁ%ﬂflﬁQ%é’ﬁ@ﬂS%%iwéno‘H“&mm i digaYidrPwhBiqualifies

as %@2 gtzbofic ) dﬂﬁbﬂ%e%vc(@d ryise m/pn@mm thiptegel. - 6, 7-
othlenoi yridin

Stiuiias of AMRJINak pesh RO IRIF RRIPESIO8.fiHaIRpYPling protein 3

r 1
(U@P%dsfkf%fegg u%[:?elfzr}ﬂ%r %Q?PSEU E’ﬁB £ gressnon in ske%eﬁelemusce
eﬁ@@lfs%ﬁek&mbsel typogiaoramd AMP-activated protem kmase AM. J. Physnol

Eni%g;@rg(gl R/Eﬁc%@g@[ 5 9;'52;3(’2%’ &Eg%f))ean%oﬁﬁghtof%rgfopg %%y% V\?éy to prevent

daﬁ[é?% g@rap%a%y%emwé@éy Endisan N GyAiHusdr @NOS ehas been

shawh e tid activatehihipugh MMPExyediatstbphosmhorylatiap debenm .. et al.,

AP Geiaed Brasmnness Phasnley B8R i Malr RET tthase”, FEBS

n8, 285, (1999)), therefore AMPK activation can be used to improve local
Leﬁ_@% roxy- 3- %2 m)e)t hylphenyl) - 5- phenyl- 6, 7-di hydro-thie

cirotol[a\mrssbst]@yms di n- 6- one,
2- chl or 0- 4- hydr oxy- 3- ( 2- met hyl phenyl) - 5- pheny1-6, 7-di h
ydro-thieno[ 2, 3-b] pyridin-6- one, WO

AWQ%&@Q@%@W&E@@QQ% Qﬁé%TOHSpathway mTOR is a serine/threonine
3- (2, 4-di net hoxyphenyl) - 4- hydr ox

kinaski amblpg key Bdiatod pﬁpg)tewnth Sis. 'Ioo |nhyb|t cel?gromﬂ% and protect
ceﬁe l%g}] g?g%%’i «HJ%% gﬂ;do\égréiébva%oﬁhﬂWKGp%s%hBMét@s TSC2

at 8r1227 | araf Sem B;tﬁ nmxmebmgytme -abtifipyl obitye TSEHeapd TEC-2acomplex
i, hy

to ot G 5 B1 AP, AN RRBERERTOR acignbegnaspReiation on

! y d B‘ @M( fhibie- eeactivity of mTOR to limit
h% 4361‘ I-rﬁhrgoﬂypn%?mg%&gﬁeﬁ} ' yydro>2y 5- phenysll 6, 7-di

prdmyed'r symthiesiso ANBK1may ralsd rh)e a@l@er@n@utlc target for many cancers that

E A 2 ARER 8 T I himn o
vaﬁo(@ (féh@ef %@ﬂﬂﬂé@elﬂylﬁ)lcﬁmhﬁéﬁﬁﬂe@ Plec oyl pholfeditiopdboth in vitro

hi eno[ 2 pyrldln 6- one,

anZL dhl omm 3swue‘s d (BlrnuoRopRerﬁrAymnoW@l%%? 4cathongmige-7-beta-4-
nbg?l eﬁl ﬁg{@@g ﬁgﬁge}scjh Fdh‘flénﬁil@n 1;& Xlt\;o c?rnojx in VIV% via AMP-

acﬁbat@d%ﬁbtéiﬁdkmdsbl ?KMPK, 3J tEI@IerDImbm QQ@D@).) Two reports link the
3-(2-benzy(oxy-4-fl uorop

tregitmeot of ﬁmt@,ﬁ@{uzv\@th @,jcwgrerrg 10%3@?%3%8 @{abetﬁ: pé}}/ents Evans J.M.
w&‘@ﬁr&% gﬁéjzrélhg{}‘éég fiskldf Q‘fa‘ﬁQFPﬁg&}lab%ﬁE et BUAY, 990; £304-1305,

I eno one,
(2005))
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4- hydr oxy- 3- ( 2- hydr oxy- 4-f | uor opheny1l) - 5- pheny1- 6, 7-d
hydr o-t hi eno[ 2, 3- bi pyri di n6- one,

wWQ 2001121666 4- hydr oxy- 3- ( 2- hydr oxy- 4- f | uor ophenyRQF/BPH®001937
yl -6, 7-di hydro-t hi eno[ 2, 3- 25bi pyri di n- 6- one,
3- (3, 5-di benzyl oxyphenyl) - 4- hydr oxy- 5- pheny1- 6, 7- di hyd
ro-thieno[ 2, 3-b] pyridin-6- one,

Theé: ﬁ&w'énﬁhfmdmmmwmm Haedpeety shomhetoyiedticd-aigigssion of the
I eno

npegemﬁseszmaetlfgsypn@n@é}g 4Let$yamxyl SUPREFRPIQNE Of - profi{gyation in
pr%sqe Iggﬂ %@ﬁ&; @?%/rw 19 18% rﬁﬁl;é %s%la&rao)r&argedlx mcreagec% rgte of de

éﬁdegyﬂtﬂeéslcémwawdn@nthnﬁtgh MQels of FAS. lnhlbltlon of FAS
2oo 24636PCT/ EP2009/ 001937 17 "
suap(essesmn@eﬂcalbpmem@mafﬂ indyses esll deathnEhys-AVIFK activation
h th i
it S5 A, BB, ol I oty Jraehgnprasejogioal, herery o
ca)ﬁbeu@ 7-di hydro th| eno[ 2, 3- b] pyri di n-6-one,

In M@féqﬁr@gﬁg fé%yﬁ)qr%nyéégﬁ@c}/ %’ﬁ otX/Xl(?AIQhaesn ya% QT\/?F"}gi activator
ex%Tg é@f %ﬂ%n‘(ﬁa{o' Qﬁ&afsf@éqf E?éﬁ %W%sérv% dhak wiSARh@ftenuates

i eno yridi n-6-one,

thé popdiucKyn Sef( @rmfl@mmtémmmmm zmqmems_ @. 7Gir et al. J.

Nqﬂ'agqtpglkgtﬁhgggﬁyégbw 6 on mgdqé a&qenﬁ vitra a;teauates EAE
pré&{e%sﬁﬁ b?qﬁ’{uﬂﬂé dﬁﬂilﬁ%ﬁbﬁ'dﬁe@&%ytes across blood brain barrier (BBB)

roxyphenyO- 4 hg/ ro>%y 5Rphen y1-6, 7-di h
NyNath Bt ahaf. f :Bnb]m;ukpgu 260ontr5:566-574; R. Prasad et al. J. Neurosci

A 5 751 éﬁe%a%é bR BRIy A HPI@Bctating

ag%hﬁs’- a%?%’sy)aﬁﬁ-)mffarﬁhié% IO ¢)arkt chhoneld4a hhdfapeyaﬂS mitential in
7-di hydr ot hi eno 13] pyri di n-6-an
Kt@bbe dJiS@mﬁ/’QJVltﬁélen i/ﬁ_ﬁ agycoqu”:@lnq;gongeﬂ - Giri et al.

ro-th pyrldln 6- one,
J. é\fj %Eéaﬁ‘%‘?gq%henyl) - 4- hydr oxy- 5- phenyl-6, 7-di h

ydro thleno[2 3-b] pyri di n6- one,
3- (2, 6-di fl urophenyO- 4- hydr oxy- 5- phenyl-6, 7-di hydro-th
PRIGR[ARE- b] pyri di n- 6- one,
2-chloro-3-(2,6-diflurophenyl)-4-hydroxy-5-phenyl-6, 7-
di hydro-thi eno[ 2, 3-b] pyri di n- 256-one,
USS Mcmwdﬁscﬂ@sdwmleugpﬂdwtehdgymmml for the treatment of cerebrai
phenyl- 7 dlhxdro t hi eno[ 2, 3- Db] pyri di n- 6-one,
’3@35("2130 n Ket hoxyphenyi ) - 4- hydr oxy- 5- phenyl - 6, 7
t gidarifaass for the treatment useful for the
U%%h%@'g@gxd;ég&)észthier}do%ﬂghﬁet ho‘xyphenyl) 5- phenyl -6, 7
treativiend 06 didbetes[ahesity spHMPH actbaters,

oS AR bt B e ggneqpos
th%fié%’e(tﬁ%@ 3 Babekd® ARJsRY BeFMPK actlvators

|'or 0- 4- hydr oxy- 3- ( 2- met hoxy- 4- et hy( Pheny1) - 5- Phen
y1-6, 7-di hydro-thi eno[ 2, 3- b] pyri di n-6-one,

S@”ﬂ%ﬂwbgﬁhg 'M'gﬂqn eggf gy%phg%;lf)ru di n- 6- one,

52-chl or o- 4- hydroxy 3- (2- hydr oxy- 4- et hyl Pheny1l) - 5- phe

nyl-6, 7- dlhydro t hi eno[ 2, 3-
The invention relates to compounds of the formula (1)
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4- hydr oxy- 3- ( 3- met hoxy- 4- net hyl pheny1l) -
wG2@hanieBe 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- BEIEEP2009/001937
2- chl or o- 4- hydr oxy- 3- ( 3- metihoxy- 4- net hyl pheny1l) - 5- phen

y1l-6, 7-di hydro-thi eno[ 2, 3- 10b] pyri di n- 6- one,
4- hydr oxy- 3- ( 3- hydr oxy- 4- nmet hyl phenyl ) -
5-pheny|-6,R2dihyq5€-thieno[2,3- b] pyri di n- 6- one,
2- chl or 0- 4- hydr oxyf 3- ( 3-hydr oxy- 4- net hyl phenyl) - 5- phen
0

y1l-6, 7-di hyd , 3- b] pyridin-6-one,

154- hydr.o - metthoxy- 4- netdpy| phenyl ) - 5- ( 3- cyanophe
nyl)-6,v-di feno[ 2, 3- b]'pyri di n- 6- one,

4- hydr oxy- 3- oxy-Qt- net hyl pheny1) - 5- ( 3- cyanopheny

y

1) - 6, 7- di hydr o-t hikkno[ 2, 3- b] pyri di n- 6- one,
~ 2-chl oro- 4- hydr oxy- 3- ( 2- hydr oxy- 4- nmet hyl pheny1)-5-(3-c
in Whitdbheny1) - 6, 7- di hydr o- 20t hi eno[ 2, 3- b] pyri di n- 6- one,

4- hydr oxy- 3- (2, 6-di hydr oxypheny1) - 5- phenyl- 6, 7- di hydro

-thi eno[ 2, 3-b] pyri di n-6- one,
R14;] hédém’ﬁaﬁH( 22 hepay, 0@, Gi:a(ijieu\t@x@@é)ﬁy,l COOPhEO, €QAJCONH,

i hydro-thi eng[ 2, 3- i di n=6-0ne

253- PQMHﬁe&(gH#\@xQEE %y% -M&(ﬁfﬁ%enyl- 6, 7-di hy

2Ro- LALRN s ' denote Ar or Het,
F{SF?1%§b§gﬁ§§8§8§%ﬁ%%?g?ﬁ%ggﬁﬁgfb-%w%sdJégy-%-pheny1-6, o
Ar7- di bigdotest phemd] 2aghthil, pach of whichoiseynsubstituted or mono-, di-, tri-,

2N S Sar b IREORE .- YL TS TR K Nhaa, N,
4 (ANWlr OROR: RIBOHL Gomi; CONK, NEONKS, BERe] 2N DLaNH)NH,

yridi n-3-yl)benzoi c acid,
4- ( 2C{RNGHDIHOHyandiayHBt phenyl - 6- oxo- 6, 7- di hydr o-t hi en

Hg{)(2)Q%fgk%gé%@%z%%éﬁgglzfgQgs%@aqed ofBromatic heterocycle having 1
3- ( 316 ANQORYAHHOY $) atérisy Wity mzydemohob, di- of trisdbetitutéd by Hal,
eno[ 2, 3-13] pyri di n- 6- one,

3- (f dv.af2- OH.- &HQ I G LORKHY EQROA. My G2t NHanNBIA, NA2,

"3 oo
2-chkg¥gkgl§¥ﬁygﬁgayygﬁQ§ﬂ$%?oxy-5-pheny1-6,7-dihydro-

At hi enfefdteds ddBririchddrortbranehed alkyl having 1-10 C atoms, in which 1-7
3- i -2- | -4-hd -H- |_ 7'dhd -th
By 2 ) e Yy GPCRY b i o - i eno

54-h - B T cH -
6, 7-di n%érlso%(ﬂgglﬁ}éi[ Eggﬁj%%p-g :‘t:: % Fcﬁﬁg’) one,
Ha- chldenotes RyGl dnyord; phenyl - 3- (pyri di n-3-y1) -

6, 7- di hydr g-thi eno 3-b] pyrj di n-6- _aone . . .
ol ipemraAGE Bica s ipbis 330 R SlefedsaRais et iphinging mixtures
théredf H BY Fatifis)- 6- one, o _
2-ch|oro-4-hydroxy-5-pheny1-3-(§%;|d|n-4-y|)-6,7-d|hyd
excuding eno[ ;@ RGUNYS i di n-F- 100HE formula ) where
rbrom2 3, 8- di phenyls 4 ;
- % 7-@?%6@3?%}{%%[]20{'%@2%{%{%”[ 6- one,
- Rt slp| oRB=Rb=gjhelagny 1- 4- hydr oxy-
6, 7- di hydro-thieng[ 2, 3-b] pyri di n-6-one. A selection of
-Rhest, BF srrhed , &5 édh@2oVs 152- cyano- 3, 5- di phenyl -
4- hydr oxy- 6, 7-di hydr o-t hi eno[ 2, 3-b] pyri di n- 6- one,
4- hydr oxy- 5- ( 3- net hoxypheny1l) - 3- phenyl - 6, 7- di hydr o-t hi
Semne[pleferisd] qompdund$ ebfiemula (1) are the following :

3 e S By S o NP £ XA ST - Shy
a3 2 R Ry SRRk g R @neR Sl il

catbbyydaiexy- 3- ( 2- hydr oxy- 5- net hoxyphenyl ) - 5- phenyl - 6, 7-d
i hydro-thieno[2,3- | Apyridin-6-one,



10

15

20

25

30

4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl phenyl ) - 5- phenyl - 6, 7-d
hydr o-t hi eno[ 2, 3- bl pyri di n6- one,

wQ2ehohydBoxy- 3- ( 3- hydr oxy- 4- met hyl pheny1l) - 5- phpayEPBNT001937
di hydr o-t hi eno[ 2, 3- 1Apyri diim-
6- one, 4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl phenyl) - 5- (3-cyan
ophenyl) -6, 7-di hydro-thi eno[ 2, 3-191pyri di n- 6- one,

etﬁYl Cdgégﬁ;g;ﬁnylimdw%x@s(&zdls dr @iy drb-trRémyiEhBlyklide-ghen

dro-thieno[ 2,3- 1Apyridin-6-one,
ca%ﬁ@qdzb‘tboro 4- hydr oxy- 3 (3- hydr oxy- 4- net hyl phenyl ) - 5- ph

3 5%%@&%@%%@9; BBl 2SRl RIAL D s e 2 cormout acid
3 ey THRIOrI N AR 2 ox g ittt fhienei2, 3wﬁ’y”d‘”e 2-

cagbetdroide; 3- (5-f | uor o- 2- hydr oxypheny1) - 4- hydr oxy- 5- phen

3 é dé;ﬁ?%}yg- A;H\@%% %QS@WﬁeJR}lE%e nygdrg-t?ge%o); 2,3 F}Rgﬂdlit) -6-one,

4- hgdrBX?JZhﬂ 6Etﬁﬁh6h?lnQ[ﬁdﬁ‘rlydbdméhdﬂ%-@im@m -6-one,
oro-4 dr ox dr ox tith-2-yl) heny

3,5-diphenyi Hylwct;om-ﬁe@pgq 6 73d|hmj@§hl@n & g}pémdme~carb%xamtde
3 5“ Cgaﬁ{%/é %réj?rgﬁ '%‘)rg@}rfyéé"m%@%% 8?\&8%’ hdén@[ﬁos BiptridinB-one,

2- éyéb&B@‘Nrpﬁeh?hMyﬁm&pﬂ mmw:&-mmx -Rbjphyadinté-®ne; di

ydro-thi eno 3- 10b| rlm
4 DR IRIRY B B2 TBRRRY ) - dinydro-thienof2,3-blpyridin-
_§ Qhenyl 6, 7- di hydr o-thi eno[ 2, 3- 1Apyri di n6- one,

chl or o-5- (2-fl uor opheny1l) -

4-Hydvpsty S (2-Srethexyphedyi)-Hpheuyles, 7 libydip2hisrig pprblal rdie-6-one,
2 gg‘%&ﬂr%@ﬁy-ﬁg@rwfgwngﬂy,li-_%pr@%1),)@-,63,7-91@%-;@i§p9[2d§}p]pyridm-

6§ £0-thieno[ 2, 3-b] pyri din-6- one,

chl or o- 4- hydr oxy- 5- ( 6- met hoxypyri di n-3-y1) - 3- pheny1-

2-6hipratdHyytiroxy-Br@roydrogyphiegyir 3-ghengl-6dedihydro-thieno(2, % -b]pyridin-
2- chl or o- 4- hydr oxy- 3- pheny1- 5- (t hi ophen-2-y1) -

6-8M9. di hydr o-t hi eno[ 2, 3- b] pyri di n-6- 200ne,

qr (B @XNerz heandh{(3-bh 73 thieno[2,3-
2- ghﬁp%?ht%dﬁgJa%lhl eno?z yé’tfbfli}/?\)pyp?d| nb69@)2f’18g b¥ro-thienol

blpyridind-ena- hydr oxy- 5- (3 net hyl oxazol - 5- y0- 3- pheny1- 6, 7

By LRt L e R RRER B, hiengp S blpyrgin-6-one
4-$jdoxy-= Kiphadylcht(lpyﬂdeeB-@}) 6]7p§tlhrydrmtrﬁem{é 3- b]pyndln -6-one,

41;&15%&8%0@5192@)'5% 0(,? \ﬁ%)gmdfloaﬁ dlggl((yl'o-th T% 3- g]pyngth -one,

2- %gn%%-ﬁ I%oﬁo{(g"f:c@ﬂbr]w Wéﬁyﬂ@yﬁéw PR AnRné[ABbpyridin-

ro-th 6- " 300
6-anehl or 0- 4- hydr oxy- 5- (4- et hyl pheny1l) - 3- pheny1-6, 7-di h

2 Dy R Bl Rb B U ety t-Bar-dinydrd thieno(2,3-blpyridin-6-one,

L . idin-
L g S 7 e oo
-aoed

4-hydroxy-5-(4-cyanophenyi)-3-phenyl-6, 7-dihydro-thieno[2,3-bjpyridin-6-one,
4-hydroxy-5-(4-dimethylaminophenyl)-3-phenyl-6,7-dihydro-thieno[2, 3-b]pyridin-6-
one,

4-hydroxy-5-(4-methoxyphenyl)-2-methyl-3-phenyl-6,7-dihydro-thienof2, 3-
blpyridin-6-one,
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2-chl oro-3- (4, 5-di fl uoro-2-hydroxyphenyl) - 4- hydr oxy- 5-
phenyl- 6, 7- di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

W6 2000hbwBO©- 4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl phenpady/EB2009601937
met hyl pheny1l) - 6, 7- di hydr o- 12hi eno[ 2, 3- 1Apyri di n- 6- one,
2-chl or 0- 4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl pheny1l) - 5- ( pyr
i di n-3-y1)-6, 7-di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

4- Ryd%Bk;ﬁlsqﬂhwei ery/i % 2-rdetdliy mtphxéhph@w@hy@roptménd[m-a]pyndm-

ydr o-t hi-eno] 2, 3- 10b|pyr|d|n 6- on
GQn@hIoro 3-(3- fluoro 4- et hy1- 2- nethoxyphenyl) 4- hydro

2-§lod BB ass (aar Bl R bR reRduO Bl S5 Trginvaro-

thuén§[273 épgfwwmstéh@now 3- Db] pyridin-6-one,
3-(3-fluoro- 4- net hyl- 2- net hoxy ?hen y1) - 4- - 5-

2- chi@tq19+m|d§¢m§ (4~ memyfs)mfpaylphenyl 3 phenyl -6,7- d:hydrg-thleglo[Z 3-

[ 2,3-1Apyridi n-6-one,
tﬂéﬂkﬁﬁgtﬁb o 4- et hy1- 2- met hoxyphenyl) - 4- hydr oxy- 5- (4-f

4- ZJ@m@m:e %« -3- WdWﬂBCdxbk@mctﬂlﬁy@'obthMa[ﬁ i3rb Py ddia-5-yl)benzoic
chloro r oxy- 3- ( 2- net hoxy- 3, 4- di net hyl pheny1) - 5-

aCﬁhenyl 6, 7 dlhydro- 20t hi eno( 2, 3- b]pyr|d|n 6- one,

2%@@ rrgldﬁo)lc}xﬁ )ng(yl Ienoe%l%;‘?\@ﬂ%){ge rﬂérﬂﬁghﬁ’hﬂhﬁw%eﬁop 3-

b]@rid’rh—ﬁt‘-@héi (4-fluorophenyl)-5-(4-fluorophenyl)-4-hydro

1 et B s SRSk BoKoned Y PP 6rRE APy B e3he

droxy 6, 7- di hydr o-
Y”Pﬁﬁ%ﬂ@ '3- bl pyridi n- 6- one,

N- B}e(tﬁy(fél @cb&oﬁeﬂehmmyyé-mfmwspchmﬁﬂ) diwydre-thiaoo@phbigyridin-3-
%é roxy- 6, 7- di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

) E?-’@’B % 3-(3-f 1l uor o- 2- hydr oxy- 4- met hyl pheny1) - 5- (4-f |

2- Wé@@%ﬂ@xy‘kﬁﬁ%@fﬁ& pﬂenyl) 3- phenyl -6, 7-dihydro-thieno(2,3-
30di hydro-tHhi eno[ 2 pyridin-
bipyriglin-6ra@nel- hydr oxy 3 (2 hydr oxy- 4 5 d| met hyl phenyl phen

2-4bis ARG 3§¢@$@%@0%M§3’MM6 NA&HERES-blpyridin-6-

on% chl oro-3- (3, 4-di fl uor o- 2- hydroxyphenyl) 4- hydr oxy- 5-
enyl-6, 7-di hydrot hieno[ 2,3-b] pyrid in

4- gydmmﬁ ol 3meth@epi pnzoﬁme&w%@ Gy- WWM@EQW@“BL%%_\/

b]é)ﬂ'%' E(g,l)é]ydro th ieno[2,3- b]pyridin-6-one,

P67 62 3- (3-fl uoro-2-hydroxy-4-net hyl phenyl) - 4- hydr
4-ydroRy-BREAMEE0XEpiieny taophe il EnbidinRirbitpienofd, 3-tipyridin-6-one,
2 GP IS SNERO PO S bhenyis, 1XaiRYSBHerb12 3-bloyridin-6-
Onglhydro t hi eno[ 2, 3-b] pyri di n-6-one, 2-chloro-3-(4-fluo

ro-2- hyd roxyphenyl)-4-hyd roxy-5-(4-net hoxyphenyl
2-3hl6rozd dhyidngxy-6¢(3-(aatinolaydsO zyining pethviiphesyyrdephenyl-6,7-dihydro-

4-f | 2- hyd heny1) - 5- (4-f h
trignSl R BTG 098G  hyar ot hi mol 2. 5 b byt i di ne - one.
2-énl6f- @frﬁm?ao{yﬁlsf(buﬂé@ryisdwdmhbngw%hewuwwcmwé-tmnmz 3-

et hyl pheny1) 7-di hydr ot hi eno| ) pyri di n-6-one
lﬂpYﬂdm%thﬂlon relates to the conmpounds of the fornula

o RS 08 RPN g, ypoencon

acid, ai s 111 and pharnaceutlcally usabl e salts and
st'er eoi soners thereof, characterised i. hat . a .

4-ysirgyyndd(oirifiupeomsitirhenyr3-ph @ﬂ)é’r%%'ge@'”OFi%‘,'efﬂZﬁaneY”dm'ﬁ-

orlhe nmeanings indicated in Gaim1l, and ALK denotes

1-C6 alkyl is cyclised under basic conditions, and/or

2-ehlbas-¢-rydraxy-8-(Gtriflberdnosthyiphenyl) S3-ploemdi8, édliydro-tbieao[2,3-

of its salts.
blpyridin-6-one,
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WO 2009/ 124636PCT/ EP2009/ 001937 24 The invention al so

relates to the racemc forns, tautoneric forns,
wepanatizwser s, di astereoi soners, epinmers and or BEIER2009/001937

m neral salts of the conpoudds of the general fornula

(1), as well as their crystalline forns, including

thei r pol ynorphic 5fornms and the pol ynor phic forns of

2-thiers-arpalioxls 54 B-dramuirmmontsthylpaenyipSeptienyh e Niditgiro-s
di rected not onIK go ragﬁgkc m Xt ur es of_these
thiesrpodrrdryridinnd-ane HYHG YQual stereoi soners and/ or
i i t M . -~
N AL R RIE L dSSE L pRGIBoxO, PRI iBRp@ 3-blpyricin-3-

ybenzémidd, er eoi somers (including E, Z isoners) and the
oGl S Shehve b BN R 2 S B one
3{43&?{16FHpH@aJyswr@arogpt@PhEﬁyrr@mw%-mnggz,gggay@%@one,

thei'r mitual "attractive force.” Sol vat

3-&tugrophenpird-hydrodydyphenyd6, bdibgideatiienof2s3-b]pyridin-6-one,
15Co f f I | al | . -
2R e S pg N Dirord S Ya A8 hidia-thignqlRcy blpyridin-6-

ol vates. Pharnaceutically usable derivatives are
taken to nean, for exanple, the salts of the conpounds
3-ee b ptertyt)-4-hedraxyedi pwidiadedy xBstditydoadthiedof; Stipygidin-6-
conmpounds. Prodrug derivatives are taken to mean
O npounds of the fornula I which have 20 been
3-PBidm&shenyi L 4hybirsxyes-aniidin-4a)1kel 7-ahydedkhi8he[2PS blpyridin-6-
sugars or oligopeptides and which are rapidly cl eaved
onen the organismto formthe active conmpounds accordi ng

e s A L
onenvention, as is described, for exanple, in Int. J.

Pharm 115 61- 2567 (1995). The,tern1"prodr%?" as
4-hydraxyrer@rhydrexgrRenyd)-amreRyhdd by diesthigRalg. 3-blpyridin-6-one,

i atar . . o

- RTosl S LR enIGRREhgh ALy Y R AL BS s Kl 6-one.

2-clden-4-hyfircepebi(drreetioxgpizen ydpb- pheayt-6 ohdihy dreethigmad 2, 3-b]pyridin-
catal yzed chem cal reaction(s), and/or netabolic

6-QP%ni cal reaction(s). 30 WD

2-ENORY- A KBRS T BB RPSIIEAFIE-52ph I B 7 Lchh st Ghler@(2, 3-b]pyridin-
aimed at, for exanple by a researcher or physician, in

6-ane,i ssue, system animal or hunan. In addition

4

D BrPaRble MRS RRU R A bl Bl P Hinah g

2-Gulbice4hydhesxyhagnaphth- 24 B15:68e il 6 7 T - thiha$2, Bibpyridin-6-
foll ow ng consequence: inproved treatnent, healing,

Onﬁrevgn;ion or elimnation of a disease, syndrome,

SRRkl SR B S Bl e AL Sl L fpyran -

ongj sease, condition, disorder or side effects or also
s of a diseas condi tjon

2-¢flormr SOM AP 1 1Y Epr BYRT B2 aP AR, LT thieno[2,3-

b] HdEsblore amount " al so enconpasses the anounts which

re effective for increasing normal physiol ogica
4-tiydroxy-8+ 4-methyiblesn yhy 8phieapl-6.7 sdihy éioathéend[d, b joytidies6-one,

f the c ou of t fo la | acgcoydi ot -
2 higlorE SRt ety Bhenibrebenn X il dbbRaghEpolpyridin-o-
onkor exanple in the 15ratio 1:1, 1:2, 1:3, 1:4, 1:5,

1:10, 1:100 or 1:1000. These are particularly o
4-hyrdso -3 yiriftugrametbylphesyigrSephemyhd, 7 dilysirpdbiens[2,8-drpyridin-6-
0n§LI radi cal s which occur nore than once, their

ani ngs are independent of one another. 20Above and

bel ow, the radicals and paranmeters Rl, R2, R3, have

the nmeanings indicated for the forrmula I, unless

expressly indicated otherwi se. A denotes alkyl, is

unbranched (linear) or branched, and has 1, 2, 3, 4,

5 6, 7, 8 9 or 10 C atons. A preferably denotes

o o,
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WO 2009/ 124636PCT/ EP2009/ 001937 26 Mbreover, A
pref erably denotes unbranched or branched al kyl havi ng
wWQ2M9/1@36a¢ ons, in which 1-7 H atons nmay be repP@UEH2009001937
OH, F and/or d. Cycloal kyll4preferably denotes
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycl oheptyl. 5 R1 preferably denotes H, A, Hal, COQOA,
4-%y-@@4‘=|2=bu@ﬂbh@myl?&%ny€6| 7- &i@iﬁéco fBﬁE‘NlrﬂZ 33b]pghdmj6 -one,
R2 preferably denotes phe a ;} p‘ c]
2-gRlotmésiroxy:Bdd- rbbuwmm&n -Phegvl 0./ -diaydrg:t 19“0[2 3-blpyridin-
6§§ tasubstituted by A Hal, CA OH CCDA COOH, CONH2,
CONA2 and/or SQ2A or denotes Het. R3
4- W@ﬁﬁy@d@h%&?mtmﬂﬁh@d\yl) -Bapplehiply®, 7-dibgdio-thiendj2 Shbjpyridin-6-
unsubstituted or nono-, di-, tri-, tetra- or
Ongent asubstituted by A Hal, OA C]—| NH2, NHA, NA2,

By SRR RN T S0 Btz 04 in 5 one

2-ebdarqsl4mydpd5bem3+(4 -tert; butylphen)d)-ﬁept;&nyl-ﬁ-,?,-dihydw-thleno[Z 3-
p- cg henyl, o-, m or p-propyl phenyl, o-, m or
blipyri %ér Iphenyl o-, m or p-tert-butylphenyl, o-,

4- H}*{dﬁ&g@ Byl F@W@h@%}’dherﬂh@ mdﬁyf\l_rﬁ-tﬂlérfomjb%]wndlﬁ -6-ofik,
4- h;sdrbyy@rﬁ—delzphydgdxypbenylmfi bdlhydro-th!eno[Z 3-b)pyridin-6-one,

B S e P L0 bne ey rygro-thienofa

b]gyr,d?n.@tgﬁé(yphenyl o-, m or p-et hoxycarbonyl phenyl
o-, m or g (N, N-d| methyl am no) pheny

4-pydixyid- ey awpfnmsdrédﬁ;ﬂmmmgnyl) @7-dlhydr@rth'eno[2 3-b]pyridin-
6-Br N- et hyl am no) phenyl, o-, m or
'B N, Ndi et hyl am no) phenyl o-, m or p-fluorophenyl,
2-6hlord™- Wdr@xﬁquWlﬁBth@w!) 5r¢4-fluoRiphenyiHe, Wdtimfmoyhl,eno[Z 3-
o-, m_or p-(methylsul fonam do)phenyl, o-, m or
b]pyr(%@hw%m fony()phenyl, o-, m or p cyanophenyl , o-,

oo B RBRSERy e or B T ANER 2 &

b]pyr;danMep carboxyphenyl o-, m or

ar bgx t hyl phen
4B pok e aTael - Piatkehenir a7 iy e glenof2 g:bpyiin
6§ g 2,6-, 3,4- or 3, 5 di fl uor ophenyl, 2, 3-, 2 4-
2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-,
2- Qhl5rq—42))@rox38344—fdnorepbermy|bﬁfﬂaﬁ}yﬂenphen)ﬂ)-6 7- dthydro -thieno[2,3-
d|n|trophenyl 2,5- or 3,4-dinmethoxyphenyl,
tﬂeyqﬁ’ D.chi or ophenyl , 3-ani no- 4- chl or o- ,
3- @z ambf&zt%fd?bfay-@ (4~f?ucﬂ6‘Fﬁ§n34L@fdx@t@ nm&w«mm«e@p 3-b]pyridin-5-
hl or o- or" 2-am no- 6-chl or ophenyl
yl)benzolpcacildN N-di met hyl ami no- or 3-nitro-4-N, N WO

< PR ER SFAUASA]) BN T

thﬁné[zsslmppimﬁra;@h@nyl 2,4, 6-trinmet hoxyphenyl,
ydr oxy- 3, 5- dlchloroghenyl

i heny! ,
454D o P RS DK OECra-thDS on-p e IciR-Spignzamide,

4- éy{i) ﬁoﬁgﬁn@ﬂ%@ﬁﬁyﬁ Egénﬁﬁd?w&oq @n‘aﬁﬁfl@Wﬁdm -6-one,

2-bRloedianyairéxpceBamietuplyphghyl)-3-gherol-6; Z-dingdnoxyiphej2y3-b]pyridin-
3-am no- 6- net hyl phenyl, 3-chl oro-4-acet am dophenyl or
6-one, di net hy1-4-chl or ophenyl Irrespective of further
L { ar _ -
4- éﬁ’rﬁ&g 13- 99§r0x$5ﬁ9§ﬂ2@ &?enyf 8l7- 8?51?% 9’;}?!5%['2;3 b]pfmdm -6-one,
2-dhlooo- 454ydmx13&5d|3yétholcyph@qyl) aphenysaﬁydnhz@nwﬂhlerD[Z 34b]pyridin-6-
10 or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
Ot hi azol yl, 3-, 4- or 5-isothiazolyl, 2-, 3~ or
4-pyridyl, 2-, 4-, 5- or 6-pyrimdinyl, furthernore
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-oxadi azol -4- or -5-yl, 1,2, 4-oxadi azol-3- or
-5-y| 1 3 4 t hi adl azol 2- or -5 yl,
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, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl,
1,2,3,4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or

wo 2emwao6é nol yl, 2-, 3-, 5-, 6-, 7- or 8- PCT/EP2009/001937
3, 4-di hydr o- 2H benzo- 1, 4- odazi nyl, further
preferably2, 3- net hyl enedi oxyphenyl , 3, 4- met hyl enedi oxyp
henyl , 2, 3-

3- (slfm%&'i@rﬂnpm%%w 5gphfén§LbyL@nszdnoowmqma -bPyAdinds-bhe,
or onet hyl'enedi oxy) dr obenzof ur an- 5-

2- o103 MBIy Doy ENBP e BABRYArogRIemOR) S blpyridin-6-
3, 4-di hydr o- 2H 1, 5- benzodi oxepi n-6- or -7-yl,

ON®urt hernore preferably 2, 3- d|hydrobenzofuranyl or

r@ droxd)- @é(grrﬁeﬁwﬁé‘nw)awhenyl 6,7-dihydetthsmei2 8apyridin-6-one,
e

notes a nono- or clic aronatic_heterocycl e
2Ty YAy T IR Y- S D, 7- RSt B R-pIpyridin6-
Het denotes pyridyl, pyrimdinyl, furanyl, isoxazolyl,

O"%ni dazol yl, pyrazol yI oxazolyl, pyrrolyl, thiazolyl,

3- (Bﬁtﬁbmo@h@hyl)v4~hi7dr©&yl5 phemﬁ@lehyweﬁh@no[le b]pyntbm-ﬁl-one
benzi rni dazol yl or 1 ndazoly 5Accqu 3@;’ E%I
4-hyavent da- hydr%methywnﬁwt)r%ehaw' & 6-dify e&hf&? 3-jpyridin-6-
on he formula I in which at | east one of the said
‘adi cal s has one of the preferred neani ngs indicated
2-chitgreed-haroxyrs-¢3-aydeskygreibpiphehy!p-brgreamd, Trdihyldeo-thieno[2,3-
expressed by the followi ng sub-fornulae la to Ig,
bIRYRAEHE B orm to the fornula | and in which the

T G A

onéa Rldenotes H, A, Hal, COOA, COOH, CONH2, CONHA,

%&%ﬂmﬂ-pﬁsﬁﬁg&mﬁ?ecﬁ"(Y%fOﬁﬁ' hot? PR vibenzoic

acfgono- , di-, tri-, tetra- or pent asubst i tut ed by A
Hal , OA, OH, COOA, COOH, CONH2
A-tydzoxysB-(@emethoxyphenyl3H- mhenybﬁzgdeﬁw&tmﬁea@ 3 b]pyrldm-G one,

2- %}?@ro-#—%ydr&&é? r(gfm%ﬁk %Qpi#ec’ng{tj)ﬁ ?\%B gtﬁdﬁhgdrdﬁgﬂ%o&? blpyridin-

6-ddd NH2, NHA, NA2, COOA, COOH, CO\|H2 CONA, CONAZ2,
SCZA, CN, WD 2009/ 124636PCT/ EP 09/ 001937 %%
4-rpCspky- RH2-histiperPhgnf) ipyiresthignol2 srijpyridin-6-one,
t dr6t -
=<l EALS, e dbert Tt
6-gng, | dy| , pyrimdi ny| , furanyi, isoxazoiyi, imdazolyl,

2-qhberen '@ﬁ'erwxf‘i% ey R PReil 5o TgBbY yiygro-hienol2.3-

me})?g, denzi m dazolyl or indazolyl; in IfAdenotes
ranc ed or branched al kyl having 1-10 C atonms, in

3- (WFﬂudromhénﬂ) dthydsonpf-renyepl Adbydry-thienolR, 3-bipysidin-grone,

%{ﬂ %(dkl%ﬁomrd{ﬁ% %5%2‘,&5'?%5% BY’%D%&W Lb]pyridin-6-

Onghenyl napht hyl each of which is unsubstituted or

mono-, di-, tri-, tetra- or pentasubstituted by A
3-(Balbron@Rhety)- eomOw@ahem&ﬂ iygon-thisn k2, 3hiayein-6-one,

3- OB oM Nen IS LRGSR a-phenyt-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-methylphenyl)-5-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methylphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-

one,
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R3denot es phenyl, naphthyl , each of which is
unsubstituted or mono-, di-, tri-, tetra-
woropapcasubst i tuted by A, Hal, OA OH NH2, Ne&I/ERAAY/001937
COOA, COOH, CONH2, CONA, CIWA2, SOR2A, CN, 25C(=NH) NH2
and/ or C(=NH) NHCH or denotes Het, Hetdenotes a nono-
or bicyclic aromatic heterocycle having 1 to 4 N, O
3- @Z‘ﬂi—’dﬂheﬁ\o%ﬁﬁénylﬁﬁ Wbeaﬁye%wm—amhﬂ@d% tHﬁemEf@@]pyrldm 6-
having 1-10 C atons, in whi ch H at ons
onea be replaced by OH, F, Cl and/or Br, Hal denot es F,

@%Fﬁ@‘%ﬂﬂp&ﬂﬂw SRR RS iin

orghereof , including m xtures thereof in all rati os
Preparation of thienopyridone derivatives of
3l UBrCaTREC OB AIS K- IR Ba Sy o BRDP 2R blpyricin-
68&% be prepared in a nunber of nethods well known to
'se skilled in the art, including, but not limted
2-tilotd8g2-filRsc4-hpastolgbleanyl p4-Hydr@ug b-phetyf-6 Zatihgdro-tifieno[ 2, 3-
t hese nethods by applying standard techni ques knovvn to
blpyislierOsMe.l ed in the art of or gani ¢ synthesis.

T T T

6-em@l e, including mlligram gram mJItlgram kil ogram

[tikilogramor comercia stri . I1.
2-Gipio- B2 iorerd BedhP DRherhed- DU RN SRV dipetsaribiencl2.3-
b]bm?e,gn@&% may contain one or nore asymmetrically

stituted carbon atons, and may be isolated in

3- Wﬁddwdrgpfwty()fé-hmdrcmaeéfnhen&’bﬁrkdlh‘ydtcs-thlam¢[2c31blwlriﬂin-6-0ne,

2- 5@%‘?9%5- 2 Bgropen bR B SPRe Ao RSl e

SRRfihblenst ereochem stry or isoneric formis
qj£ec|f|cally indicated. It is well known in the a

onlot-riseae-<-Rydmxpphemdl-#hyderyre-pheniiso, 7F6nhydro-thlen0[2 3-

xtures of stereoisoners may be separated by
bl@f)@ﬂ@ C3f1¢‘nechni gues including, but not limted to,

3-(2e5ohAifid 3P4 Fluok Gysiesnyg)-4-dyaeoxyRBiphehnyl-6 Fvdihydratrasren(2, 3-
and chiral 20 chromatography, preferential salt
blpwidiROreie. recrystal lization, and the like, or by
yal s
o E BN IERH oA IER cHIAEER Ry Bk PRI 8!
thlbnombﬂmﬂ@m-ﬁmneiescrl bed hereinafter, it may be

R bR RS SO P B e i

. re 25 these are desired in the final product, to
avoid their unwanted participation in the reactions.
2-ctarceAthydnaty-Br( Bthetcroxyg 4 luoupshenyy))- b hesw 6 Tadihydro-thieno[2,3-
acw %ence with standard practice, for exanples see
Y¥he and P. G M Wits in Protective Groups in
- enZ/IFhREAY)- 4T -5 é}’g’-GSIDJaiﬂ'\ dk89Riend[2, 8-b]pVridin-6-
ﬁ%g‘be in Protecti veﬁ)@r}oﬁ\%s% gani c yChem st r_E/, ¥y
onpl enum Press, 1973. 30Sone reactions may be carried

o AR PSRt S g B e

onehi s reaction, and any base conventionally used in
reacti ons of th| s type may equal |y be used here
3G avimethonnabeny) Ay dreradiray -6 F- iy dsar pEnek?. biridin-6-
on f the nolecule. Exanples of suitable WO
009/ 124636PCT/ EP2009/ 001937 31 bases i ncl ude: sodi um
3-(2ylole azyilobey- 5 Pk aysisenyt)-4 d1ylomait-8-p Heotyk 6 SA-dilmydro-thieno[2,3-b]pyridin-
tertiobutylate, sodiumtertioanylate, triethylam ne,
“MR-assi um hexanet hyl di si | azi de, al kali netal hydrides,
such as sodi um hydri de and potassi um hydri de;
al kyl I'i t hi um conpounds, such as nethyllithium and
butyllithium and al kali netal al koxides, such as
sodi um 5net hoxi de and sodi um et hoxi de. Usual |y,
react| ons are carr| ed out |n a swtabl e sol vent A

- . Y o . 1. i " T
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The conpound thus prepared nmay be recovered fromthe
reaction mxture by 20 conventional neans. For
wex@npteic t he conpounds nmay be recovered by di BCT/EPIong001937
off the solvent fromthe rdaction mxture or, if
necessary, after distilling off the solvent fromthe
reaction m xture, pouring the residue into water
3-{BfiLOMRAnhathexy pHasryil - hydtdxyes- paeay-6 Trdingdfa-thieria]2 8- b]pyridin-
solvent and distilling off the solvent fromthe
6-eRéract. Additionally, the product can, if desired, be

2-LHH 3L lldrb L et %%Heﬂ';#ﬁ-ztﬂﬁwr&g-%he@a-%?-“c{ﬂf%d’raﬁﬁieno[z,3-

recrys i on; ‘reptecipitatl

b]yﬂidiﬁlﬁoﬁé],r ohmat ography techni qu;:_s, Inot ably col umm
chromat ography or preparative thin er _ .
3-Ghflapiex SRy Pheon) doberont Ry EnL eguKise-Laigpolf3-blpyridin-
6-BeS NH2 wherein Rl and R2 have the meani ngs as
PNdi cated in cl aiml, with a conpound of fornmula (1V)
2-Bhigré>8:(GHRIR3{4-Ny drolrgpleemyl ]R3-Hyalsoxy §-phesuyi-6 05 diteydro-thienol[2, 3-
indicated in claiml1l, and X denotes a hydroxyl group
blgyridin-6-@ip€.or | . 10Mbst preferably X denotes O or Br.

oty PR OB P TP IR AR diblkp (fiRor2.-

blpwidis-6-ome.erchim) or easily prepared by a person

skilled jn the Art by a GCewal eact j descrjbed i .-
- Gupii- K By B RS o BTS¢ NgE igApL B blpyricin-
6-6999. 15 In the conpounds of the formula IV, Xis

preferably G, Br, | or a free or reactively nodified o
3-(Hflgoroud-hyd ety pas nyi-dr hydranpiSep henyl-8e { ditydse-taiene 2, 3-4pyridin-
6 i m dazol i de or al kyl sul fonyl oxy having 1-6 carbon

QP%ms (preferably nethyl sul f onyl oxy or
2-ERibfd-BQBAMRIrSNI-B Yo DiheMy )-4 Hydeo M-S \WHepy b o dinyaws-trleno[2,3-

6- 10 carbon atons (preferably 20phenyl- or
blpyrdiny@-ang.f onyl oxy). Reaction conditions: a) Reacting

I j t : la
R e b G e e R A T
thiepd(iEBAbyrittin®gené, i n presence of a base 25such as
ridine, triethylamne, diisaopropylethylanjne jn

3-%pEqme-?sme&mypﬁgnv'éﬁ»av@%ﬁawa%'%;@-@b'a?ﬁm-rtmeém@&
b] idiR-639%e Pref erably from 20 to 30C. The coupling

agent 1s a carbodiimne derivative described in
3-(ebmmeadehydroryplatnyl}-dthydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-

Q(,\Iﬁt tp://chem cal | and21. coni | i fesci ence/ phar/ HBTU. ht m
6-QP€h preferably HBTU:
3-@z,éldthhSEﬁ@ﬁ l)—ﬂzf%}drc\%@y—@pﬂe 1-8, Bd r@uﬁbhwgzaz WiHeS-one,

af | uor ophosphat e. 2009/ 124636PCT/ EP2009/ 001937 33 o
2-phloror3gRtte difaroplee yhedinydroxyad whapyt-6, 7pdibpdrcsthiensid dblpyridin-
6of formula (I1) is reaction of conpound (Il11) wth

’gg?r‘pound (1'V) wherein Xis Cl, Br or | preferably C
4-RYdBikyI3( 2Ry @k 915-metibxpiNengl- 5qihenlylaBinydrethieno[2,3-

di oxane at a tenperature conprised between 20 to 150
blewifdie®-9h@f er abl y between 70 to 100 C. Process of the

i f f f ; )
- PEAETRy-F PRSP R S iyt PRy thienol2.3
b]pyridiaseeoné,r om conpound of formula (11) by a
cyclisation reactjon using a se as f enpl e.
4P A B Ry TR sy R by <A dTer Gianol2. 3
AHinGOAL UM or potassiumtertioanyl ate, sodium

b]&rﬁhﬁ?ﬁ%ﬁ% th prgf erably use of henyxarret hyl di syl azi de
4-hydramyi3@-metlodxedimethytdhemgbt §-pheryh6apdityideo-thienel2;3-

.or, exenpl e tetrahydrofurane, dioxane, toluene at

b]%(sy' lg-g-one,
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15150C preferably 60 to 120 C for 30 m nutes to 24
hours preferently from30 mnutes to 1 hour. Suitable

WO p@oti2&6é vent s are, for exanple, hydrocarbonspCEERID0#601937
hexane, petrol eum ether, bdaszene, toluene or xylene;
chl ori nated hydrocarbons, such as 20
trichl oroethyl ene, 1,2-dichloroethane, carbon

2- émbr@amyafdﬂea (8hhéethekgatmethyipisdnyo)-S1pichgRe,7- dmydro-tmeno[z 3-
al cohol s, such ‘as nethanol, ethanol, isopropanol

tﬂmymﬁmﬂ%@mﬁ” n-butanol or tert-butanol; ethers, such as

th di i :

o BB R SR el AW it o

1ﬂ%&mﬁ@m(ﬁﬁnonethyl or nonoet hyl ether, ethylene glycol
nmet h et her gl yne); ketones, 25 such as a

2- dmlom;ﬂahydr@(y—a dwsiroméﬂna@y&&@ﬂak)rﬁ glaenyl-6,7- dlhyéro-thleno[2 3-

et am de or di net hyl f or mam de (DVF);
tﬂ&%ﬂﬁ éﬁgsuch as acetonitrile; sulfoxides, such as

4- ﬁlydrew—)at Ssnilctifosyds-nhéiNEPhenghr bphedlys6) [7¢ ditigdiro-thieno]2,3-
carboxyllc acids, such as formc acid WO
b]mdmﬁmﬁpa/ EP2009/ 001937 34 or acetic acid; nitro
2-8d suc §33qﬁﬁ{ﬁ0&gcet at es Snéﬁ nfxt ur egpée’n&hgdm théeno[2 3
lﬂﬁpﬂﬂ@ﬁﬁ@neFMarnaceutlcaI salts and ot her fornms 5The
ai d co s according to t in n. be u
4- hyﬂrpma?:r FRIPXVrdnmeipiohess %cﬂ"‘%'?@ J(ﬂ@w rﬁ'a'e"iDﬁzeg'
,ﬁﬁg@uﬁgwentlon al so enconpasses the use of these
conpoun in the formof their pharmaceutica
2- ddomand‘qddeo&aB{(S shyanoxyhd gaethlytoheayivedhenygrb, vaizhmfg-thlenop 3-
g&ﬁlc and i norgani c acids and bases by procedures
b]¥{ SrM%he art . Phar maceutical |y acceptabl e salt
4- ﬁ?dr@ﬁy—@f(tz-ﬁl%tmﬁﬂéﬁy%eh? B-5-@-spdriopHenyy))as, B-dileydrohe
nmost part prepared by conventional nethods. If the
thieoal widin®eo@r nul a | contains a carboxyl group

o T 5op R 2 RS B0 B otz o

b]S@idiesPemsli ng base-addition salt. Such bases are, for

2 AT HETOSO R BT DR RPTY DV AR B:S I -dinydro-

th%béfid%%zpeﬁ—%ﬁ% _gmial 15 hydroxides, such as barium

and cal ci um hydr oxi de; al kali netal
4-pydroxy-3eR,6diydeaaymrienyhei-phenyir , étdibydraethiend [2,3eb]pymidin-6-
propoxi de; and vari ous organic bases, such as
Oon&i peri di ne, diethanol anmi ne and N-met hyl gl ut ami ne. The
i3y mieifo 1Hee7 Samiyatb ahiena[23-
4 WW&@ ﬁc y@; I'n t gsﬁ?%@r{%l n c){)aﬁnpoun s[o
blpyredin-G-ome,a |, aC|d addltlon salts can be formed by 20

o AR a5 D PRI S A ARG bt i -

ongydrogen halides, such as hydrogen chl ori de, hydrogen
brom de or hy dro%en i odi de, other mineral_acid

3-Elofhengodioxag-tsih 2schlper-ddiydrexsc h- r&@@hﬁﬁafi@ydm W%@Z 3-

at e and the like, and al kyl- and
lﬂﬁ%ﬁgﬁ Qulfonates such as et hanesul f onat e,

2- t;mbttf-ee(&d-ﬂmdat@mdl)wwermmﬁ -phenayies, 7adidy@B-tbidre(2,3-

organi c acids and corresponding salts thereof, such as
blpywidineong.r i f | uoroacetate, tartrate, naleate
- BARRRY BT B BT T 1B B Sy R o acid.
4-gclloasidi-ydrox -8 preernf- 6t—cb1>e) Gdnpmuddstménm[ﬂe?» blpynﬁlra&yl)benzoic
Céfrclude the followi ng: acetate, adipate, alginate,

'gi nate, aspartate, benzoate, benzenesul fonate

(besyl ate), bisulfate, bisulfite, 30 brom de,

butyrate, canphorate, canphorsul fonate, capryl ate,

chloride, chl orobenzoate, citrate,

cycl opent anepr opi onat e, di gl uconat e,

d|hydrogenphosphate d|n|trobenzoate dodecylsulfate,
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brom de. Both water- and oil-sol ubl e conpounds
according to the invention can be prepared using such

WQ 2008246Fhe above- menti oned pharnaceuti cal sal PET/RRA2009/001937
are preferred include acetdfe, 5 trifluoroacetate,
besylate, citrate, fumarate, gluconate, hem succi nate,
hi ppurate, hydrochl oride, hydrobrom de, isethionate,

343?65#56@% 04 W sy - 'héﬁpuea,der@,th%g,g%mﬁdin-s-one,

i val at€, sodi um phosphate, stearate, su e,
3-(Surahe-gl)idehyanoxy-S-phemdite 7 -dimidserdhigne]2, 8dypyridie-tanie,

2-GGBr SR 21 STyt o SRR e hGRLF B Yhicth-6-one,
3-(?gm%wadﬁgafwda@xj-gmnér@|-6,ﬁamyarcﬁwémzwbwriam-e@ne,

e free base forminto contact with a sufficient

4-m¢:nmm—l5cnhemyé3d@yrid@d3~wr 8,7-divdiathiene{ 2T blrwridimbeme,
2-iSpaeleid B B B TR S R PR T2 -

ondl th a base and isolating 15 the free base in a
conventi onal manner. The free base forns differ in a

4—*@%0&(-}?-9@%&@%6%4-?18-@qui'_é%@ghi%@[%ﬁrmw@iﬁé-one,
2 SO £ RIS Gl 2, DS By RERREE2S o

onéf the invention, however, the salts otherw se
correspond to the respective free baseé%grns th%reof.

2-brome-Adndirhray-4-Erga Prdlyores thiegolget-oiRidinso-one,
- agdisti 0 f ; |
2 405 ASURER RN Rl BIRIRITRANGIRIe bl o B
netals and al kaline earth netals or organi c am nes.
Preferred netal s _are sodi um  potassium nagnesi um and

A seleeliqne! these drefedrest RIAPRURER Nes are N N -
2- ja%%t@,xlcﬁbhthﬁnamggﬁ]ﬂfe,waihg;a@pmﬂi[zs?rb}awhimsme,

i et hanol am ne, 25et gﬁened|an1ne,

4-ydrexyrpH3pngthmapheaeyldepigryt-8i heihytrethiaselZadtdinyrigin-6-one,

salts gf ,acidic c uRd rai . e,k NV [ L
R R BB BRPRE R P BP S L By g o BByricin-o-
ongontact with a sufficient amount of the desired base,

causing the formation of the salt in a conventional o
3-(4etproano-2inuirexyhesna-hyd oxy-Heherydh érdibydroghieno]2, 3-blpyridin-
6- [ nging the salt forminto contact with an acid and

sdlating the free acid in a conventional manner. The
4-tiydrexpGH(@-thiyairory-8itkthoxyphanylpbtghiemyi-6shdittydto-thiendi2, 3-

corresponding salt fornms thereof with respect to
blygidingbrenshysi cal properties, such as solubility in

e s D Rt S T WRe tienol2 - blpyricin-
6-otes salts otherw se correspond to the respective free
4Bl ORI SRBoaT dord -y - Fergiz.s-blpyricin-
a-%rfeqath{y%r&y-ﬁ%éﬁywomgrrn_aﬁwﬂeml)154(3169@:%@4@@0'5?vlt[)cfréydro-

thi"s type, the i1nvention al sO enconpasses mul ti
thisad [2s3-bpyridiab-ong.t i pl e salt forns include, for

236@"@{4‘3@%&9@%@;@/2&% MfionaiviSBBHS1-6, 7-dihydro-thieno[2,3-
bldyridiydrgsdl oride, but this is not intended to

represent a restriction. 10Wth regard to that stated
2-cliloped-Ydraah ke hBemo ranetiiphergh-bseneny -6 kiiedbienl2, 3-

' ) ceptable salt” in the present connection is

bh&éﬁ@%b¥%§%ean an active ingredient which conprises a
2-cHioneghy dedx -84 3 froe ek g-4-miethyil pieeriyd)-Bapdfengh 8, 7odlihy tig-thieno[2,3-

salts, in particular if this salt forminparts
blpyHsiteb=® har nacoki netic properties on the active

i ngredi ent conpared with the free formof the active

i ngredient or any 15 other salt formof the active

i ngredi ent used earlier. The pharnaceutically

acceptable salt formof the active ingredient can al so

provide this active ingredient for the first time wth

o e - e L,
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As exanples, the followi ng chiral am nes can be used:
gui ni ne, brucine, (S)-1-
WO pea946dx ymet hyl ) propyl am ne(111), (-) - ephedr i PET/EBHIHH1937
)-(+)-1, 2,2, 3,4- tetranet hy?-5-phenyl -
, 3-oxazol i di ne, (R) - 1 phenyl 2-p-tolylethylamne, (S )-
20 phenyl gl yci nol - N- et hyl ephedri ne,
2-(81*[&'0(3-3?efﬁ)or&‘zdhyrm{)ﬁy\(ér‘?éﬂyl‘}m%yﬂ%@% -pheRyl-6,7-dihydro-thieno[2,3-
I phen but anol S) - phenyl gl yci nol ,
blg\g)dirbratery | benzyl ani ne or any mixture of them The
ven ion fur e re to_the us fo, Lhe .
2 ot B PRyeR S b ELPIy e LB - o-thienof23-
b}@}@‘@.@f_orﬁ@r the preparation of a medi cament 25
g har maceuti cal conposition), gartlcular
2 Imr@JrAﬂehyd:raP(yﬁe(hbM@rOXYWftﬂaﬁ yi}s mhw#ﬁgddlfwﬂfp thieno(2,3-
b su%{ %Ie dosage form here together with at | east one
RGO 9MYui d and/ or semi-1iquid excipient or adjuvant
N-ﬁrléimﬁhs‘ -(2lepiored- hy&oﬁy®pﬁéhyl@om-6w @My des-tHene[2,3-b]pyridin-3-
further active ingredients.
yl)benzanites 36 PCT/ EP2009/ 001937 39 sol vates and

TR R A B S Pt

b]@ijdm’-@%ﬁe Phar maceuti cal formul ati ons can be
adm nistered in_the form of dgsage units
2-chiasr iy aowédgtresmymrwou.%rp*zﬁnyér@twwﬂf@wen‘éﬁ@ bjpyridin-
6-Oks dosage unit. Such a unit can conprise, for
exdanple, 0.5 ng to 1 g, preferably 1 ng to 700 ny,
2-¢rdotd-54R #hioyo phexriyd)- adbhy dfoxye3-phehPIos , ifedihyd roatheonoid, 8rapyridin-6-
according to the invention, depending on the disease
ONgondition treated, the method of administration and
. \J31L f i -
24 RO R S0 e BB OLZ8 Doy
onehe f orm of dosage units which conprise a

2 BB g e SRR 8ot

b]y\HdHh-6cOmRr | se a dally dose or part-dose, as i ndi cat ed
above, or a corresponding fraction thereof an

2-chjerord- hmmﬁmhenytﬁr(tmeph@mv@ Yibha® Memr%@nenm 3-b]pyridin-6-

Onfornulatlons of this type can be prepared using a
Srocess which is generally known in the

2-drilphnasracieoty-8 4l heryl-5-(Bilaphes-aujl)-c ab, 7t dihyaioathient§2, Gatsipyridin-6-
be adapted for adm nistration via any desired suitable

ONfet hod, for exanple by oral (including buccal or

t [oNe) ' 3-
a“ % 'aﬂﬁgs?éﬂég‘rna fSJéglﬁgkn ﬁéggggﬁggﬂgﬁ EQB
mmymmmﬂﬁomg subcut aneous, intranuscul ar, intravenous or
intra tlons
2-oflaiRp R v ineBUd b I va-p FEAE. -ty cro-thienof2,3-
ical art by, for exanple, combining the
]@@?$@Eﬁ§ﬁ%redlent with the excipient(s) or
2-chlproran(dfRoroplaging -reyenox e tphepy el 7adinydeo- thiemr[e B-blpyridin-6-
gral adm nistration can be adm ni stered as separate
ON&nits, such as, for exanple, capsules or tablets;
2- mmﬂ%qmmammh%# ﬁ@dw@kywﬁhaiylwmr@mmma? ,3-b]pyridin-6-
aqueous or non-aqueous |iquids; edible foans or foam
ONEoods; or oil-in-water |iquid enulsions or

2 AL b b AP R b SN 0o

orfeabl et or capsule, the active-ingredi ent conponent can

be conmbined with an oral, non-toxic and

phar maceutical |y acceptabl e inert excipient, such as,
for exanple, ethanol, glycerol, water and the |ike.
Powders are prepared by comm nuting the conpound WO
2009/ 124636PCT/ EP2009/ 001937 40 to a suitable fine
size and mxing it with a pharmaceutical excipient
conn1nuted |n a S|n1lar nmanner , such as, for exanple

o o . o o .
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WO 2009/ 124636PCT/ EP2009/ 001937 41 alternative to
granul ation, the powder m xture can be run through a
w0 avar4edg machi ne, giving |unps of non-uni f or RCEERE9/001937
whi ch are broken up to forgRigranul es. The granul es can
be lubricated by addition of stearic acid, a stearate

salt, talc or mineral oil in order to prevent sticking
f -
2 ot SRER ALy BRI prERSt e L LA BT 8 o

oneccording to the invention can also be conblned with a

24V Ee A ST e AR PG e PARISaLs aip yricin-6-

ngl dry-pressing steps. A transparent or opaque
protective |ayer consisting of a shellac sealing
2-dHdgrer4-rydraxyed-(3#4-diotathoxyphasiy))rdphaayles i7adihydre-thienof2, 3-
| oss .| ayer of wax may be 10present. Dyes can be added
mé§“#m@§¥¥%oatlngs in order to be able to differentiate
2- aﬂémee@4Q5hf6;ebﬁ@ﬁynﬂaa@gﬁo%%t;ﬂae@@7 blrwrmhneﬁ@m@mndm 6-
for exa , solution,” syrups an [ixirfs, can
onprepared in the formof dosage units so that a glven

t f t.1
2 Gt REPRE LS BREhL €3 BBkl v -one

3- (QOémesdwwdan@nymauwéxysetwermnsvv-umy@r@ﬂmteﬁblzes -b]pyridin-6-one,
avour while elixirs are prep ar ed usi ng a nont oxi c

2- dﬂ@r@h%l(ﬂ@tb&éhh@mé) 4%@&5&?@%& %élwaergﬂeB $Plpyridin-6-
on i spersion of the conmpound in a non-toxic vehicle.
bl ubi lisers and enul sifiers, such as, for exanple,
2- cﬂﬂ@l@%&#@ﬁwky-s{ﬁﬁi($&ﬁéj!‘dhywtﬁy1W@yﬁrﬁiphehylc)&yallhydreﬁhlenop 3-
sorbitol ethers, 20 preservatives, flavour additives,
b]ryiikn-8sone, or exan‘pl e, peppermnt oil or natural
t /R, ar fal ' _thi _ PRI
2 UGS TR0 G- S PREVES (o By BRARIT B Rl thieqel2. 5 blpyridin
6-alesage unit fornul ations for oral adm nistration can,

2SRRI AV B ORI BRnAeRTe Eg, 7T oaYre:

thibR6T2' BbeARRIIN-8-6hd ended or retarded, such as, for
eﬁgﬁpleﬁﬂ€y|coatlng or enbeddi ng of partlculate

2- crrammsan fmrwmé hydeoxyadrd 1 thyaroxvio@ph2ey -6 Mpdibyides-

thi :gb he i nvention and salts, solvates and
: ?/g ﬁg’ yo% functional derivatives thereof can

2- @h@@ bmy@%ayﬂwuefye@loxyhmztw BHatmbtaeaTe) e 7 diaydro-
systenms, such for exanple, small unilanellar
th'@@@ﬁ-?&'@@yﬂcm-@eof?ﬁn | amel | ar vesicles and nmultilanellar

2Rl S bR R P e Ry A Ot e T aenol2.3-

bjswidin-8sond,or exanpl e, chol esterol, stearyl anmine or

3- @?fﬁ%ﬁ??‘?&h%r%&'&?hér?ﬁim@?ﬁe%ﬁ%%“”dﬁwigC°r -8 F-gfydrbthienof2.3-

b“ﬁﬁﬁﬂ Ne functional derivatives thereof can al so be

vere53u3|ng nonocl onal anti bodi es as individua

2-crdomi- &ty drox i B Hiuohe-2cmetioxypheol/ e Suplesnyd+te 7 -dinydre-dhieno[2,3-
The. c ounds can al so be coupled to soluble polymers

b]‘%‘dfr&f%' &d nedi canent carriers. Such polyners may
-HISRIRASArE)- ¥ B AV HiRYEthEky )Q-bh@ﬂyp@ﬂotﬂlﬁ?@rb-thlenop 3-
polyhydroxy ropy1nethacry am dophenol

bipoidirPeproxy et hyl aspar t am dophenol or 10 pol yet hyl ene

>-GrEorblmS oAb e @lrBR b3 FlEre

thibheRegbasiallifeheng,mer s which are sw tabI e for
achieving controll ed rel ease of a nedi canent, for
exanpl e pol yl actic acid, poly-epsilon-caprol actone,
pol yhydr oxybutyri c acid, polyorthoesters, polyacetals,
pol ydi hydr oxypyr ans, pol ycyanoacryl ates and
crosslinked or anphi pat hi c 15bl ock copol yners of
hydr ogel s. Pharmaceutical fornulations adapted for
transder mal adn1n|strat|on can be adn1n|stered as

oy r e o e T
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enconpass | ozenges, pastilles and nout hwashes.
Phar maceutical fornul ati ons adapted for rectal
wa@demonesBé at i on can be administered in the forPCDEP2009/001937
suppositories or enemas. 1@2Pharnaceutica
formul ati ons adapted for nasal adm nistration in which
the carrier substance is a solid conprise a coarse
3- P?@ﬁﬁfrohﬁM% x§-Pe-hiy@loxy - mth;ﬂphe@mlamm-eslmdhgaro-thieno[z,s-
range O mcrons, which is admnistered int
b)pwidiesS-ylirbanhzeols agidif f i s taken, i.e. by rapid

2-EBRR A gr -%?hvgbﬁ%@“’eﬁﬁrﬁgﬁ-ﬂﬁgFéﬂ%-%h%ﬂ%%‘éﬂmdm-
th@ﬁb{z&@ltgp{,ﬁmﬁld ghéons for administration as nasal
of nose drops with a liquid as_carrier substanc

2*98‘@61rﬁa‘wrgm-6«8 hmpéméwetwmhﬁny&n%-(ﬂﬁnmmhwlkﬁ f~dihydro-
th@% gﬁ-ﬁé}@ﬁ'ﬁ &% mul ati ons adapted for adm nistration

enconpass 20finely particul ate dusts or
2-BhiBFS-4-WytireXy-842-Ineiroey dr ety ghenidr5-opwridisBl)-@f 7-dihydro-
ressurised di spensers with aerosols, nebulisers or
thiene(#. Bttdpsidin-6-one phar maceut i cal formul ati ons adapt ed

2-891%% ?%ﬁgxgg%ﬂ g rﬁ?’@(ﬁgwe?\gg ?Bh(%qg{é“?s&l o(gr‘ram tﬂﬁarno[Z 3-
b]gmcﬂu-azéﬁ@r mJI ations. Pharnmaceuti caI formul ations
adapted for parenter adm ni strat.i i,ncl ude, aqueous,.
2 ga o BB B 4 B et R Bieesa b M P BRIV  nyero-
[ ers, bacteriostatics and solutes, b
th%b[]?é tﬂ%”n ;gr?)l?{)]% for mul ation is rendered 30 d
3- (?&ﬂu«mm 2~hydt¢xyt—4>ren$ﬂhghndheofyl){4ﬁbydr@$yfﬁ -ehenyld, Balihydro-thieno[2,3-
treat and aqueous and non-aqueous sterile
blpyridias 'PB?I'S whi ch may conprise suspension nedia and
3- (dflﬂGwﬂﬂnsethm?-rﬁ%@s&y@ﬁémmmr&@ Qerﬁemyﬁmiayu)m 7-dihydro-

Si ng dose or nultidose containers, for exanple
thismal23-kdpyidindgsondd vials, and stored in freeze-dried

o PR ST RR AR R B3 -o 7oy

thfé@)b{z 8!b]pyritiih G- oﬁ@r exanpl e water for inj ectl on
poses, i med) er bef ore use is necessa

-php&-ﬂrmﬂr@w §t(|2orr“|‘§ %65(&16\%%9@%“&&9*&9)" -R,7-dihydro-
th%%gfj?%gg%tdwohge reci pe can be 5Sprepared from

ste granul es and tablets. It goes w thout
2-shlpravg-tyuroxy-Br( 2alyglirbkp:3  4-dirh ethyilieng | gapheoyl-&i7 Ldihydro-
men iggtgd cq’c;nst ituents, the fornulations may al so

tht%‘ﬁ’i?r' PYi¢iao- aaﬁnts usual in the art with respect to
#;ﬂl%rc?%r({tll ﬁdﬂr@ ?—50(f4 ﬁd&rﬂyhéﬁ*lpﬂvhﬁéﬁy -6{ Rbing¥rBhiEno[2,3-

or nmul ons 10are suitable for ora
blpgidiniGsonayt i on may conprise flavours.

SR AL AR B P8 P

th|éﬁ@[yglmgynd.ﬁr6 gﬁgnpl e, the age and wei ght of the
human or ani nal preci se _di sease condjtion

whi ¢
3-(&Hupro=2- m%témvr%metbyighemd) iﬁ(4g‘bméepb€¢nyli-ﬂéwa@w6 7o¢lhydr0-
r d the nmethod of admi nistration, and
th|e2\%g‘% ?’tﬁﬁwﬁ(ﬁ 9'%386§rm ned by the treating doctor or
2-¥Bloro-30(@eNedro- 2Ny @fdx§c4-meth@phenyi -6 (4aflesropheng)-4-hydroxy-6,7-

according to the invention is generally in the range
d'hYQfﬁrtO‘el‘Olf%31fd9Yﬁ§'ﬁk@’06? body wei ght of the recipient

Mot i -

2 AR Oh S50 GRS LB RN S Ty
thtdme[aetb]aymﬁﬁ 69etmant per day for an adult nmanmmal

wei ghing 70 kg is usually between 70 and 700 ng, where

this anpbunt can be admi ni stered as an individual dose

per day or usually in a series of part-doses (such as,

for exanple, two, three, four, five or six) per day,

so that the total daily dose is the sanme. An effective

amount of a salt or solvate or of a physiologically

functlonal derlvatlve t hereof can be det erm ned as 25

T o " Y Y L o o " o
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2-(1H Benzotriazo(-1-yl1)-1,1, 3, 3-tetranet hyl uroni um
wheooafib466 ophosphat e - KHVDS : potassi um PCT/EP2009/001937

hexamnet hyl di si |l yl azi de - DREA : diethylisopropyl am ne

The follow ng exanples illustrate the invention

W t hout, however, limting it. The 5 starting
2- Emlbﬁf-Bf{|334 UEE@r@Q%M@MprmM%hydmxyﬁﬁ-pdanylsG @rdibydred

according to known procedures. The percentages are
th@i@f%@éﬁl@lyrwnz@ QR®.ght basis, unless otherwise

i e e e G
b} hreaomere acquired using a Bruker Avance DPX 300
ectroneter. The masses wgre det erm ned

2 Bhio SOt OXyiA- et MBRRE M) TD/6 TR & I B o dihydro-

l ¢ d St t
ERBAS bR Ghe, ST, 0 6y F Measured on & Stuar
2—ﬂ3@r§d%?3¥m3f®@amdteﬁy gpry\etl"(ii,dlm%@yy)iﬁ ((j@lflmedjph}emyt) 4‘; hy@may-6,7-

- ne, Ste ri acetic aci
di%xﬁrsztbleg\%mgégpw@n) ‘Pﬂegcet oni EJ¥I I ey(30 m.) was
2 995900 BT St SRR 0 v
thiemb(2, Bdnjpyridi@-6aom@,0- 3- et hoxycar bony1- 4-

2 églggg- Lt%rg—&-ﬂ)&qr&éygﬁ% |g§ (%o)mpheny?)ea %Q/'dtr&yl § ﬂ\@ﬁ‘;\ydro-
th%@,g?j 326p@ikB-6R2009/ 001937 46 stirring at r oom

nperature, the sol vent was renoved under redu
2- phlescsar(é fa:mo'czwbydr@mphemnd édwdf@%ﬁr(éﬁnetﬁmphenyl) -6,7-dihydro-

r Thi s organi c sol ution was washed wth
th?@&ﬁ:ﬁwt’j cpﬁ‘g%gp% solution, water then dried over
sodi um sul phate. O ganic soI vent was renmoved under

reduced pressure and the crude rified on 5sil
The-syentien selalas chegamregyds of @@1 fegnua | a@d@?'tﬁﬁﬁerﬁﬁga"d toa

prégé% ?rgge &E‘%tﬁﬂ;&ogﬂgpggpwm 1']01' %kggﬁi rﬁ“t'a Claims 1-

1 1%13!)18% pﬁa&ﬁugd’etﬁkgﬂlg};séb&e saﬂtsﬁéshc( steréﬂi&somé;@&e(rqof 2H)
: S, ,2H), 0. t, t e t he previous

Cf@éﬁ%ﬁﬁ%d (T;L_%‘?tﬁgﬁomigo%fff’ PE’PHP&I@ (2 nml) was added
10 dropwi se a sol ution of SOdI um
hexamnet hyl di si |l yl azi de (3.58 niL, 4eq) in
t et rahydrof urane. The sol@ti on was heated at 80C
during 15 hours theRZcool tdy'ﬁ'e'émten'perature and
acetic acid was adde Y1 acid pH Al the solvents
were renmoved under reguc®d pressure and water added.
The precipitated whj id. (120 ng) wadl¥iltered;
M5: 321 (M+1); 18R'H NV de, ROOMHz): 8.49 (bs,
1H), 8.48-8.40 (m 1H), 7.77 70 (m 1H), 7.48-7.42
(m 2H), 7.41-7.26 (m 4H Q’7.00 (m 1H). Exanpl e

4 hydr oxy- 5- (2- hydr oxypheny1) - 3- phenyl 2- met hyI 6, 7-di

hydr o- thlen ridin-6-aone
sol utWher Z%pl%p“%Y‘%ﬁ}? egnines 'Bd'fﬁ%pqﬁ?l ():laﬁ"ﬁa‘
et ha dropwi se ethyl cyanoacetate
(24 Eﬁ#jAggsggk%%¥g§é%%ggﬂat 60C, norpholine (68.9 nlL)
was added and 5 m nutes |ater sul phur (14.5 Q).
s carried,.on during 72 hours then the
'S§%36§ﬁ%§*? Hﬁvwﬂcﬂﬁ@g? N¥educed 25pressure. The crude
was taken up with dichloronethane, filtered through a
pad of silica and the solvent renoved under reduced
anstlesa base oriasidplidhe fassulsaul isfcoaredod inteianecef ithedftsane/
ethyl acetate 9/1) and a yellow solid was recovered
(18.49); 1H NWR (CDC(3, 300 MHz): 8 (ppm: 7.34-7.27
(m 3H), 7.12-7.15 (m 2H), 3.91 (q, 2H), 2.02 (s,
31-1), 0.78 (t, 3H) 30Step 2: To the previous compound
(800 ng) in dioxane (5 m) was added dropw se a
solutlon of 2 rnethoxyphenylacetyl chlorlde (678 ng)

o o o o o 1T .
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sol uti on was washed wth a sodi um bi carbonat e aqueous

sol ution then water. The organic solution was dried
wo@9/13dé um sul fate and the sol vent renoved uPOEEP2009/001937

reduced pressure. A yellow2eil was recovered (1.42 g);

1H NWMR (CDCI 3, 300 MHz): 8 (ppm: 11.24 (br. s, 1H),

7.32-7.26 (m 5H), 7.12- 57.08 (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 previ ous conpound
Th(elmegtlors also melstgs tn tmeetraeam@rf@rmsamtgwrmfprMS enantiomers,

dif SRR ShPuseal auta dmERr8" St ke the gempeunds of the
eﬁEFé'?irfo?mU@U{E ,ad %ll@@ﬂiélpBr))&?éllrﬁ’@%t‘ﬁﬁ@%émﬁfhgaﬂ%ﬁﬁ Solymorphic
acid and 10t he sol vents renoved under reduce
forpnseasdthe plysarphigdosvsial theasomarends pf fQﬂtrwlavéh) er and

iltere sol i,d recoy e

The praseit 19vER RERRa 6Pt Patpfhipitiseggof these
coftoundls, bt als6 &Sm&\ﬂdué!f@te@d)sorﬂer%‘lanciloﬂala{eﬁérebis&hers thereof
6.96-6.87 (m 2H), 3.65 (s, 3H), 2.19 (s, 3H). Step 4

asTHRll o 29 MixisreoPi thessdn ah@f@@ﬁ'@ﬁﬁydr ous

o) R ATl iSR! B P Rl and o

hydrite 8 dgidckolvitbslof hdsaltompbuads.r Solgtestof theompounds are taken
tenperature, the solution was taken up into a

to yagan Addectons OhNeii SAvant dRPIeEHISS) ORPxthgr eompgunds which form
omﬁrﬁ%rtﬁe%ér %H{ua] &?rgﬁf:gé‘nfg?céjhgﬁﬁ/a‘f@ss Jr@cf?é?ree)%md&[e' &fono- or
and concentrated under teduced pressure e cru
dilyydrates ext abeasiolateki ca (di chl or onet hane/ met hanol 98/ 2).
An of f-white solid was 20recovered (60 ng); MS: 350.2
(Mrl); 1HNMR (DMSO-de, 300 MHz): 9.06 (bs, 1H),

Co?n}_é‘tﬁlr?dszéf fd‘ﬂmﬁébl algo Jrﬁe@n Qﬁelf Bhaffhce 8y usibié Berivatives as
Weﬂ%tt\lelrcﬁ%vateaydrexy 3 (3 mst hoxypheny)) - 5- phenyl 6, 7-

Ph@;/%gé@téc% eno éiem\_/%f) %/%%g @W%gﬁoéﬁ%g‘e%?r e>éa|¥|ple the salts of
th§%Mbb@ﬁd@%c@oMIrggft&ﬂ?éYﬁvéﬁﬁmhﬁm aeo(éo%cauer&prdardg @BMpounds.

) in ethanol . After 20 mnutes at 60C
Prcn@rmhdenv@vegoare mk)ewr@snmmeqoraﬁauedwqﬁdhesforrauai which have

ooty b R AR B R et an
whicH sentapidiyaiesiednideherozdaniemh tmrfesmuthe acThe compirintdBsaccording

urjfi ed over silica (heptane/ et hyI act ate 911). A
to 'I”MW’ UM d was recovered (3.5

Th%gg i'sg)%h?\@%gg/ 3;: %@Q@/ 9%5%37pcﬂﬁl')nel"’65%ﬁ/%t§§g df 3@9 compounds

acﬁor@?ngmthamvazm)lon 4a9is descridey, f@. a@niple, BH)nt m Blsarm 115, 61-
Hb Step 2: To a solution of the previous conpound

67?1 %@ 5.40 nmol ), dioxane (9.3 nlL) and pyridine (523

ThELteMRS &%@?\Qg drppWhsR) PRERY afefbry! t§h|a9uz @%n(&ﬁﬁt&'—that when
5 The reaction m xture was heated to 105C during

adnwmstetra@mmaqbnommé rRystens genepaieaiiee ‘drige sclbatmme(g biologically

ak di chl o h
acf TRl 5 Solt il B crauRdre S RREL ARERARD. enzyme
cafdheiRdéHerflicay Rjaclef| ) mandibf Aetabdiid @femneameaicueﬁ(sl) he
sol vent by evaporation, the resulting oil was

di ssolved in ethyl acetate and poured into heptane.

Theh%ﬁﬁﬁe anegﬂ?% \@@4’?‘% %@égfmeérﬁg I?tn%fwgslﬁéﬁéczament or

phébﬁac@;tlcbﬂ'l)actﬂe 4dgrédight(whichHausés22 b(@ldgibl?l) or medical response
6.88-6.76 (m 3H), 6.59 (s, 1H), 4.01 (q, 2H), 3.84
(s, 2H), 3.80 (s, 3H), 0.90 (t, 3H). Step 3: A
solution of the previous conpound (1.44 g, 3.64 mol),
N- 15 chl orosucci nimde (583 ng) and
1, 2-di chl oroet hane (25 nmL) was heated at 40C for 1
hour. The reaction m xture was taken up into
d| chI ororret hane and washed tw ce W|th vvater then dr| ed

N o o o e o o o o,
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/H NVMR (DMSO-d6, 300 MHz): 11.60 (bs, 1H), 9.46 (bs,

1H), 7.41-720 (m 6H), 306.97-6.89 (m 31-1), 3.75 (s,
waReHos/1B6aepl € 4: 2-cyano- 3, 5-di phenyl - PCT/EP2009/001937

4- hydr oxy- 6, 7-di hydro-t hi el8[ 2, 3- 13] pyri di n-6-one WO

2009/ 124636PCT/ EP2009/ 001937 49 Step 1: A solution of

benzonitrile (10g, 97 mo() and acetonitrile (10.2 ni,
wHiSSIgebagiviasr difreest &l fovi éxampleassa veséachebut phiysigian, in a tissue,

(20g) portionw se. The resulting thick suspension was
sy§teirm,r@urr@d Of BYMaenper at ure over ni ght. Di et hyl et her

[ at a
in ZREIERE'HE) S ORRC GeERLa SR A MR S iEihe 2 amount

whitie| eorapgad with rensesesporidingisabject hoohgsinot r@adnmd this amount,
was washed with brine, dried over sodiumsulfate and
hagi{he dQaVdRg LoNSREYERC inder reduced pressure. The

mEﬁoZ\}rgé%'tr%% rﬂéh el Ifn@k%ﬁe\%ht' §vr %gf]ﬁﬁatfd}?to?gae ng'%ése syndrome,
cohditioar edrrmmnm/ahmgulie?m brdsmttlgneof 3411@% IdffNMS% én(zlﬁ]@inZe gi@uctlon in
tng rodregs o] s'S@asa ﬁ@/ﬁ orhraciel o8 s Batts Qllsa dag geduction
in g’fé)m%é ﬁf Y anol ?gn&ﬁgﬁb‘?\d Ytgecompound (4. 62 g,

ter 20 minutes at 60C,
Thei @)epvredsma (rﬁé’éppuucaﬁasefﬁ&mw amnelrl” mistueresorhpasses the amounts

h Heat i 5. ' d 72
wiigh BES LA (o RS e A SOsReL PRetiSBe e Twiicina | he
sol vent renoved under reduced pressure. The crude was

purified over silica (pentane/ ethyl actate 911). A
Thednienticioaise nédales ée ovixiuees ¢fithg) corspepnds ofrthesformula I according

o SRS 1o SR G FEERS, Bbere Aa I deampe n e

raﬁtr OpWI1SE B3sOlAUMIBM: tmb pheoydracedpd. chl ori de (583 20
in 5 n of di oxane). The reaction m xture was

Thﬁéataéa plaéthdg@ plrierabhhmixtiees ehateranisemeriggempounds.
evaporated. The crude was taken up by dichl oronet hane.
The organi ¢ phase was washed tw ce by sodi um

Fobiatlardaliceds evisigh exmesir sadret than oie theiradeaniegssardi independent of
sul f A yellow solid (1.45 g) was recovered after

onehnk a%\? -of the solvent by evaporation; 251H NMVR

Atfo%@céﬁ Mfﬁé ra@:eé%pm)'_ﬁl ﬂé’raﬁﬁetér‘%sw &{92 R?. ‘ﬂéyg tA& meanings

mcﬂﬁeg’teddosme(ﬁorrr@lm |, ubless e‘b(pr@@&lﬁ@icmhed otherwnse
hexamet hyl di si |yl azide (15 nL, 0.5Min toluene) was
added dropwi se to a sol ution of previ ous solid (600

AWotés%ﬂ(ym@MnUrQnér%d?{h)éﬁf )drisranenéd® rid-hagt, 9C3, 4, 5, 6, 7, 8, 9

After 1 Hour, the reaction was quenched wth met hanol

or 4RdCtafermen A gretenakly danetes matbyr furthrrowdie mibyls prepyl, isopropyl,

oufi SEHIT. R cLAEN, ot e, CHIWRIMATE . 2R o8I0 -, 2 or

3- rﬂebﬁjl@.ﬁylsw id G&G%rrmi ~dimettiytoropgt, edethyiprofds haxyiMitl) 2- | 3- or
300 0 (bs, 1ib), 7.56-7.21

DRIV, i obBer 1ime RO épgoégﬁmg%mwaa%2@thylbutyl

- PP of SRS P Yy o Uy ST prlhiFiE PPy,
furthdnyreterablye fm{ exadaplb) tnyluodamemybne 5St ep 1 Et hyI

A GPRDoaGLTTy PR SISO TG ds Imdi s Brdr 6°C atoms,
préfeRad ! medRA, Byt @fré;?)ﬂ Zébpﬂ‘bﬁ teé‘ht?it |§86htylm§&f‘?hfygetert-butyl,

(19.6 nL) was added and’ n1nu es later su

pegyyl héood, |tnﬂuumsnethylr pedta‘_ihlomthwg)rﬂm Hotriflsiordaghy!.
filtered through a pad of silica and the sol vent
renmoved under reduced pressure. The crude was purified
over silica 10(pentane / ethyl acetate 95/5). An oily
conpound (13.5 g) containing ethyl cyanoactate was
recovered; Ms: 284.0 (M+l) Step 2: To a solution of
t he previous conpound (11.6 g, 20.4 mmol based on a
5096pur|ty) dloxane (30 nL) and pyrldlne (1 11 nL)

o - o o o e N
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201H NWMR (CDCI 3, 300 MHz): 45 (ppm: 11.20 (br. s,

1H), 7.42-7.23 (m 6H), 6.91- 6.83 (m 2H), 6.73 (s,
wabk)9/14469@ (q, 2H), 3.84 (s, 2H), 0.86 (t, 3H) PCBERWOF001937

A solution of the previous2esonpound (429 ng, 1 mol),

N- chl orosuccinimde (190 ng) and 1, 2-di chl oroet hane

(10 nL.) was heated at reflux overnight. The reaction
Marieoter, eAvpreferabiyn demotes einthiramttadowetraneheh dalkydshadng 1-10 C

25 t) th d d dj | fat d
atGiRs, BorEt!- Ak v 7ot R reRReSt PYIor Py ves
ORI el Sers " ShOR R Ok Ry egiont, ovelohexy! or
cyslpheptyll-7.29 (m 6H), 6.95-6.89 (m 2H), 3.96 (q,

2H), 3.84 (s, 2H), 0.83 (t, 3H). Step 4: Potassium

hexanet hyl di silyl azide (10 nL, 0.5Min toluene) was

’aﬁr‘é%’ra%ﬁ/ Qéﬁ@t@s A, 110 HalS BUDIATTODH CONMS @@NHA (BONA,, CN,

in tetrahydrof urane (50 L) at
SOQ‘A &O;?NH'lmorphanylr oom tenperature, the reacti on vvas

Rt aa sialef BheARe haPfiu! nSadf o BRlhyS HRYBLIREFEr mono-
di-Mrili f8era- et ubtieLited byos hHar, ioke, ol ucomA(;eMOM@@QNHz
added WO 2009/ 124636PCT/ EP2009/ 001937 51 until| acidic
CQONA, ©6NPz epPfIntSPeA solid was taken up into a mni mum
f l, . acetate and poured onto heptane. The
OFS’Pé‘gf%v*t*Sﬁed solid (106 ng) was filtered and washed

RWwrieheraBiyt dereotds pteps, sedphtng 2 Gomogf \manshnem\sebeﬁtutdvﬁor mono-,
389.7 SNHl) 1H NVR (DMSO-d6, 300 MHz): 9.76 (bs,
di-7 thg-tetras qrnﬁ)etgﬁfubgttt%gye/\ﬁHal B or N, (REia, Nk, cooa,

y h -

OB B GIONAY Cy (S ORA R SN R S K""*N“O” or
deobteX Hbydr oxy- 4' - net hyl acet ophenone (10 g, 66.7 mml)

10 potassi um hydroxide (5 g), dinmethylsulfate (7.6 niL)

in acetone (175 nlL) was stirred overnight.
Ar? (%]'él lBFLREMRS f d-Onf iRyl S3E A§-S01%h- eth){lphenyl o-, m- or

yl'sulfate dnd thé reaction mxture was filtered

p-fiiopykpblenghto-was @vpiierEopdpbatel Or etiu o P-tarebutylphenyheo-, m- or

P RRYSRUNE Gy Tope PrETEShERY, Snan kB aRiRRRRy, BTy or -
m%ﬂﬁ?aﬁ%ﬁ%ﬁ}erﬁrﬂo oVHz- 6r(Qﬂnmef’hﬁ&n(rﬂ)caitk@nylﬁh%ﬂy(do- m- or

1H), 3.90 (s, 3H), 9 (s, 3
p-gegtagigophsryh @; NELAR- ”@aﬂw{ @ (098 e %@henyi o-, m-or

o SRS AARUETenE 2, S04 A0 P MR SOONTY S .

dlrﬁafhylammhekbdmjm)&eaﬁl ok,) mwes pa(tlidemwardnr@)plwnw es-, m- or p-(N,N-
| at er sul phur (1.76 % ﬁgrl—leatln was carr.i ed r}]
d'QiDV‘?H'g“C‘?)Ph?@M 501 WO PrflugreRhe M ofrg M aop RePremannenyh o-, m- or
_ | we egsuyne -
p- EhfbrbBfielfl, S - ?S%Z?‘“?W‘?éﬁﬁ%ﬁ?ﬂ%@% B or Pifnethylsuifon
v)pBeayl, & yelh-l ow sphyangphdtd) osasmy ecovprurdidopBenglo204, m- or

p-tobwlaneRyly p- - ofsyacetyiphepyl: or - of PeamiiosupgbRety. o-, m-or
p-%ﬁéxyé*@ns)/; 4000m( ®r 3;?lﬁ'larbo?x ﬁ?etﬁ?!phéh?l 02, AR dsp-cirboxymethoxy-

To a'sol utlon of the grew ous
pheoyp@mmer(me@erably@ 3 #y,, 2,61, 6m S.4-20 Hbydituerophenyl, 2,3-, 2,4-,

67 ab4 U5 PRy PR RISS Bre 2 2P et br on o fPibromo-

ph‘éﬁ?l takerorup 5-8irfftr@dHudyl, ageyabne apdimetiogphenyl, \Ghieb-4-chloro-
and brine. The organic sol ution was dried over sodium

phepyk atdamiRerit¢losy| vérmmimndshidaoy edragiaed-¢klaRzed 2-amino-5-

7 [ S |
chRr65 P ety Bicffiohen vk 2 iﬁrée%?“om%%t lpifP b itro-a-N.N
recovered; Ms: 410 (M1)
2009/ 124636PCT/ EP2009/ 001937 52 1H NMR (CDCI 3, 300
MHz): 5 (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,
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0C. After 30 mnutes at 0OC and 45 m nutes at room
tenperature, the reaction 15m xture was poured onto
WO e@9/134s86 Wwhit e solid precipitated (135 ng) WaBCT/EP2009/001937
filtered and washed wi th di2et hyl et her; Ms: 350.1
(M+1); 1H NWR (DMBSO-d6, 300 MHz): 9.25 (bs, 1H),
7.34-7.22 (m 5H), 7.03 (d, 1H), 6.84 (s, 1H), 6.64
dirpethyladhinophéfyl( @,3-tiidmin8pbeényls 2,3#),, 2,3,.32 2(36-, 3#.6- or 3,4,5-tri-

rlgrapagmlst b - HBF BepsPReaY g RT3 EERBRToaR Dl iodopheny.

14- -
e

dImJo(rNAﬁbnolm}d»p)herwlln anHoU@ﬂ§1m©ﬂmenymhmnyB dﬁqroeﬁ(rmmtmpxyphenyl
-cﬁﬁoroy ra%)é amld@{)ll')eﬁpleng ﬂugpoeﬂ E)l"\oxyphényl )3 -amino-6-methyiphenyl,
3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-chlorophenyl.

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-pyrazolyl, 2-, 4-
or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4~ or 5-isothiazolyl, 2-,
3- or 4-pyridyl, 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-yl,
1,2,4-oxadiazol-3- or -5-yi, 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, pyraziny{, 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-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl,
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-, 6-, 7- or 8-quinazoliny}, 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-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4-
or -5-pyrrolyl, 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-morpholinyi, tetrahydro-2-, -3- or -4-pyranyl,
1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-
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phenyl phenyl phenyl 396.1 (M+1l) 7 am nocar bonyl
phenyl phenyl' 363.0 (M+l) WO
wQo@9/114846 36 PCT/ EP2009/ 001937 53 8 net hyl sul f org1/EP2009/001937
phenyl phenyl 398.1 (M+1l) 28cyano phenyl phenyl 345.1
(M+1l) 10 net hyl phenyl phenyl 334.1 (Mt1) 11- nethyl
phenyl 2-hydroxyphenyl 350.2 (M+l) 12 net hyl phenyl
, -Py -Bgi-4- 45y 16-33%- @r {8vaipolyl, 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-yl, 2,3-(2-oxomethylenedioxy)phenyl or also

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

benzofuranyi 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 pyridyl, pyrimidinyl, furanyl, isoxazolyl, imidazolyl,
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 la to Ig, which conform to the formula | and in which the
radicals not designated in greater detail have the meaning indicated for the

formula |, but in which

inla R’ denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA,, CN,
SO%A, SO:NH; or phenyl;

inlb R? denotes phenyl, 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 SOA
or

denotes Het;

inlc R® denotes phenyl, naphthyi, each of which is unsubstituted or mono-
, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, NH;, NHA,
NA,, COOA, COOH, CONH,, CONA, CONA;, SOA, CN,
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13 net hyl
nmet hyl

phenyl - 4-nethoxyphenyl 364.2 (M1) 14

phenyl 4-hydoxyphenyl 350.2 (Mtl) 15 net hyl

w@b@asb4636 net hoxyphenyl 364.2 (Mrl) 16 H phenyPCDRBIgH/001937
320.0 (M+l) 17 H phenyl 2-n12et hoxyphenyl 350.0 (M+l1l) 18

H phenyl

pyridin-3-yl1 321.0 (Mt1l) 19 H phenyl

4- met hoxyphenyl 350.0 (M+1l) 20

in Id

in le

in If

inlg

Het

Het

R1

R2

R3

Het

Hal

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;

denotes pyridyl, pyrimidinyl, furanyl, isoxazolyl, imidazolyl,
pyrazolyl, oxazolyl, pyrrolyl, thiazolyl, isothiazolyl, thienyl, triazolyl,

etrazolyl, indolyl, benzimidazolyl or indazolyl;

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 phenyl,

denotes phenyl, 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, naphthyl , each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH, NH;,
NHA, NAz, COOA, COOH, CONH,, CONA, CONA;, 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,

O 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, Cl, Bror |;
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H phenyl 4-hydroxyphenyl 336.1 (Mtl) 21 H phenyl

4- cyanophenyl 345.0 (M 1) 22 H phenyl 4-di nethyl -
waromaptsenyl 363.1 (M+l) 23 H phenyl 3-met hoxyptERy1009/001937

350.0 (M+l) 24 H phenyl 3-#fifluoro- nethyl phenyl

388.1 (M+l) 25 H 4-bronophenyl phenyl 400.0 (Mtl) 26 H

4- chl orophenyl phenyl 354.0 (M+1l) 27 H 4-fl uorophenyl

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 skilled in the art, including, but not fimited 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, multigram, 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 optically active forms. For example, mixtures
of stereoisomers 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 materiafs 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 participation 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 Protective Groups in
Organic 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 to be used in this reaction, and any
base 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
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phenyl 338.0 (Mt1l) 28 H 4-bronophenyl pyridin-3-yl

399.0 (M+1l) 29 H 4-bronophenyl pyridin-4-yl 400.9
W@ o2)12486 H 4- br onophenyl Pyridin-2-14 400.9 (MLEPBDI/HO1937

4- hydr oxy- phenyl phenyl 336.1 (M+l) 32 H 4- et hoxy-

phenyl phenyl 350.1 (M+1) 33 H naphth-2-y1l phenyl

370.1 (M+1l) 34 H 1-hydroxy- naphth-2-yl phenyl 386.1
badd¥Iclude: 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 alkali 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; alcohols such as
ethanol and methanol and ethers, such as diethyl ether, dioxane and tetrahydrofuran.

The reactions can take place over a wide range of temperatures. In general, we
find it convenient to carry 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 solvent from the extract.

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 (Il) preferably are prepared by reaction of a compound of

formula (l11)
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35 H 4-net hyl phenyl phenyl 334.1 (M+1l) WO
2009/ 124636PCT/ EP2009/ 001937 54 36 H 4-trifl uoro-

woredoaybebenyl phenyl 388.0 (Mtl) 37 H 4-n- but yP@her3009/001937
phenyl 376.1 (M+1l) 38 H 4-B9droxy- nethyl phenyl phenyl
350.1 (M+l) 39 H 4-tert-butyl- phenyl phenyl 376.1
(M+1) 40 H 4-net hoxy- phenyl 4-nethoxyphenyl 380.1
(Mt1l) 41 H 4- hydroxy© phenyl 4-hydroxyphenyl
R2 O,ALK

7\ ()

R1 S NH2

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

X-CO-CH,-R® (IV)
wherein R® has the meanings as indicated in claim 1,

and X denotes a hydroxyl group or Cl, Bror |.

Most preferably X denotes Cl or Br.

The 2-aminothiophene starting compound (lIl) is a commercially available (chemos
Gmbh, Fluorochem, Acros, Interchim) or easily prepared by a person skilled in the
Art by a Gewald reaction described in Journal Heterocycle Chemistry, vol. 36 ,
page 333, 1999.

In the compounds of the formula IV, X is preferably Cl, 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
trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 carbon atoms (preferably

phenyl- or p-tolylsulfonyloxy).

Reaction conditions:
a) Reacting compound of formula (11) with the compound of formula (IV) wherein X
is a hydroxyl group in presence of a condensation agent in presence of a base
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 (http://chemicalland21.com/lifescience/phar/HBTU.htm) with preferably HBTU:
2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluroniumhexafluorophosphate.
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352.0 (M+l) 42 H 4-nmet hoxy- phenyl 4-fluorophenyl
368.0 (M+l) 43 H 4-hyd roxy- phenyl 4-fluorophenyl
WGE2eh9/M24686-1) 44 H 4-fl uorophenyl 4-net hoxyphengdcT/REB0D001937
(Mtl) 45 H 4-fluorophenyl 43hydroxyphenyl 354.1 (M)
46 H 4-am no- carbonyl phenyl phenyl 363.0 (M+1) 47 H
3- net hoxy- phenyl phenyl 349.9 (Mt1l) 48 H 3-hydroxy-
b) AResidrathenyherdid@l BatiWal) toddrepare compound of formula (I) is reaction

of compound (III) with compound (V) wherein X is Cl, Bror | preferably Cl or Brin
an aprotic solvent as tetrahydrofurane, dioxane at a temperature comprised
between 20 to 150 degree preferably between 70 to 100° C.

Process of the synthesis of compound of formula (1)

HO
R2 o PLK - R3
Cyclisation \
/ \ AR\ 0
"7 s SH\/R3 R17 ™7 R
Base
o)
formula (1) formula (1)

Compound of the formula (1) is prepared from compound of formula (II) 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
150°C preferably 60 to 120 °C for 30 minutes to 24 hours preferently from 30

minutes to 1 hour.

Suitable inert solvents are, for example, hydrocarbons, such as hexane, petroleum
ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene,  1,2-dichloroethane, carbon tetrachloride, chloroform or
dichloromethane; 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,
such as acetone or butanone; amides, such as acetamide, dimethylacetamide or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as

dimethyl sulfoxide (DMSO); carbon disulfide; carboxylic acids, such as formic acid
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H 3-fl uorophenyl phenyl 338.1 (Mm+1l) 50 H
3-net hyl phenyl phenyl 334.0 (M+1) 51 H 3-bronophenyl
wW@b@asb46308. 0 (M+1l) 52 H 3- hydroxy- net hyl pheng¢T/BRBNYD01937
350.1 (M+1l) 53 H 3-nethyl - 3sul f onyl phenyl phenyl 398.0
(M+l) 54 H 2- nethoxyphenyl phenyl 350.0 (M+1) 55 H 2-
hydr oxyphenyl phenyl 336.2 (M+1) WO
or286ic1 24ia 3 IR CERAAIBD BA8A &S nitromethane or nitrobenzene; esters,

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

Pharmaceutical salts and other forms

The said compounds according to 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 carboxyl group, one of its suitable salts can be formed by
reacting the compound with a suitable base to give the corresponding base-
addition salt. Such bases are, for example, alkali metal hydroxides, including
potassium hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and various
organic bases, such as piperidine, diethanolamine and N-methylglutamine. The
aluminium salts of the compounds of the formula | are likewise included. In the
case of certain compounds of the formula 1, acid-addition salts can be formed by
treating these compounds with pharmaceutically acceptable organic and inorganic
acids, for example hydrogen halides, such as hydrogen chloride, 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-
suifonates, such as ethanesulfonate, toluenesulfonate and benzenesulfonate, and
other organic acids and corresponding salts thereof, such as acetate, trifluoro-
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, bisulfite,
bromide, butyrate, camphorate, camphorsulfonate, caprylate, chloride,
chlorobenzoate, citrate, cyclopentanepropionate, digluconate, dihydrogen-
phosphate, dinitrobenzoate, dodecyisulfate, ethanesulfonate, fumarate,

galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,
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56 H 2-fluorophenyl phenyl 338.1 (Mtl) 57 H
2- br onophenyl phenyl 395.6 (M 1) 58 H 2-chl orophenyl
w@b@asbk46364. 0 (M+r1l) 59 H 2- et hyl phenyl phenyl PGB#PH09/001937
(Mrl) 60 H 2, 4-di met hoxy- phenyl phenyl 380.1 (M1l) 61
H 2, 4-di hydr oxy- phenyl phenyl 352.0 (M+1l) 62 H
2-fluoro-4- hydroxyphenyl phenyl 352.0 (M1) 63 H
glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate,

hippurate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
iodide, isethionate, isobutyrate, lactate, lactobionate, malate, maleate, malonate,
mandelate, metaphosphate, methanesulfonate, methylbenzoate, monohydrogen-
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
aluminium, ammonium, calcium, copper, iron(lil), iron(ll), lithium, magnesium,
manganese(lll), 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 |
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,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, 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-
amine and tris(hydroxymethyl)methylamine (tromethamine), but this is not

intended to represent a restriction.

Compounds of the present invention which contain basic nitrogen-containing
groups can be quaternised using agents such as (C4-Cs)alkyl halides, for example
methyl, ethyl, isopropyl and tert-butyl chloride, bromide and iodide; di(C4-Cs)alkyl
sulfates, for example dimethyl, diethyl and diamy! sulfate; (C1o-C1s)alkyl halides,
for example decyl, dodecyl, lauryl, myristyl and stearyl chloride, bromide and
iodide; and aryl(C4-C4)alkyl halides, for example benzyl chloride and phenethyl
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2-fluoro-4- methoxyphenyl phenyl 368.1 (M+l) 64 H

2,4-di fluoro- phenyl phenyl 356.0 (Mtl) 65 H
wQ20pen246Boxy- 4- fl uorophenyl phenyl 444.1 ( M+1PCBEP2409/001937

4-fluoro-2- hydroxyphenyl phenyl 352.0 (M1) 67 H 3, 5-

di benzyl oxyphe nyl phenyl 532.0 (M+l) 68 H

3, 5-di hydroxy- phenyl phenyl 352.1 (Mtl1) 69 H

bromi2edBERt Waxer aplesivsolpblenedmpainds 4ddariingdtoHhe invention can be
2-benzyl oxy-5- f| uorophenyl phenyl
prepared using such salts.

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

represent a restriction.

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

however, the salts otherwise correspond to the respective free base forms thereof.

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

ethylenediamine, N-methyl-D-glucamine and 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 a conventional manner. The free
acid can be regenerated by bringing the salt form into contact with an acid and
isolating the free acid in a conventional manner. The free acid forms differ in a
certain respect from the corresponding salt forms thereof with respect to certain

physical properties, such as solubility in polar solvents; for the purposes of the
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444.1 (M+l) 71 H 3-fluoro-4- methoxyphenyl phenyl

368.1 (M+l) 72 H 3-fluoro-4- hydroxyphenyl phenyl
WGE2eh9/M24686-1) 73 H 4- brono- 3- net hoxyphenyl phepgi/ERR89/001937

(Mrl) 74 H 4-brono-3- hydrexyphenyl phenyl 413.9 (Mtl)

WD 2009/ 124636PCT/ EP2009/ 001937 56 75 H 5-fl uoro- 2-

hydr oxyphenyl phenyl 352.0 (M 1) 76 H 4-brono-2-

invaRtibRX Yohenet, merylts dtfefvisdtdorrdshdndd td theredpective free acid
hydr oxyphenyl
forms thereof.

If a compound according to the invention contains more than one group which is
capable of forming pharmaceutically acceptable salts of this type, the invention
also encompasses multiple salts. Typical multiple salt forms include, for example,
bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium and

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

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 salt form of the active ingredient can also provide this active ingredient
for the first time with a desired pharmacokinetic property which it did not have
earlier and can even have a positive influence on the pharmacodynamics of this

active ingredient with respect to its therapeutic efficacy in the body.

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

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

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

to the person skilled in the art or even employed as such in the synthesis.

In the case of racemic amines, diasteréomers are formed from the mixture by
reaction with an optically active resolving agent. Examples of suitable resolving
agents are optically active acids, such as the R and S forms of tartaric acid,

diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid,
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phenyl 413.9 (M+1l) 78 H 2,6-difluoro- phenyl phenyl
356.0 (M+l) 79 H 2- hydroxy-5- net hoxyphenyl phenyl
WQe@902468%1) 80 H 2- benzyl oxy-5- net hoxyphenyl PEHER3009/001937
456.0 (M+1l) 81 H 2-hydroxy-38- net hoxyphenyl phenyl
366.1 (M4-1) 82 H 4-nmethyl -2- nethoxyphenyl phenyl
364.1 (M+l) 83 H 4-net hyl -2- hydroxyphenyf phenyl
sur@Biyl (Ndbiote8edH JrfiRbhoasids IRIrhy eRBAIE PRedtzoyiproline  or

N-benzenesulfonylproline), or the various optically active camphorsuifonic 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 eluents for this purpose are aqueous
or alcoholic solvent mixtures, such as, for example, hexane/isopropanol/ aceto-

nitrile, for example in the ratio 82:15:3.

For chiral resolution of the racemates following acids and amines can be useq:

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-
0O,0'-p-toluyl-L-tartaric acid, (R)-(+)-malic acid, (S)-(-)-malic acid, (+)-camphoric
acid, (-)-camphoric acid, R-(-)1,1"-binaphtalen-2,2'-diyl hydrogenophosphonic, (+)-
camphanic acid, (-)-camphanic acid, (S)-(+)-2-phenylpropionic acid, (R)-(+)-2-
phenylpropionic acid, D-(-)-mandelic acid, L-(+)-mandelic acid, D-tartaric acid, L-
tartaric acid, or any mixture of them.

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

them.

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

more further active ingredients.

The invention furthermore relates to medicaments comprising at least one

compound according to the invention and/or pharmaceutically usable derivatives,
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364.1 (M+l) 85 H 3-hydroxy-4- nnethyl phenyl phenyl
350.2 (M+l) 86 H 2-net hoxy-4- nethyl phenyl
wG2awanmphenyl 389.1 (Mtl) 87 H 2-hydroxy-4-  PCI/EP2009/001937
met hyl phenyl 3-cyanophenyl 3375 (Mt1l) 88 H
2, 6-di hydroxy- phenyl phenyl 352 (Mt1l) 89 H
2- hydr oxy- 6- net hoxyphenyl phenyl 366 (Mtl1) 90 H

soié/ag%{/ %ﬁgﬁtﬁs&ﬁ%’dﬂne%‘ ‘Ft'ﬂé’ﬂeom23 Githcilid(y+ MixtPited tRe@dF BRAI ratios, and
optionally excipients and/or ad;uvants

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 to 700 mg,
particularly preferably 5§ mg to 100 mg, of a compound according to the invention,
depending on the disease condition treated, the method of administration and the
age, weight and condition of the patient, or pharmaceutical formulations can be
administered in the form of dosage units which comprise a predetermined amount
of active ingredient per dosage unit. Preferred dosage unit formulations are thosAe
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,
topical (including buccal, sublingual or transdermal), vaginal or parenteral
(including subcutaneous, intramuscular, intravenous or intradermal) methods.
Such formulations can be prepared using all processes known in the
pharmaceutical art by, for example, combining the active ingredient with the

excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be 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
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92 H Furan-2-yl phenyl 310.2 (M+tl) WO
2009/ 124636PCT/ EP2009/ 001937 57 . 93 H Pyrazin-2-yl
wWEhb®agt46322. 1 (Mrl) 94 H Pyridin-3-yl phenyl 3@d1/EP2009/001937
(M+l) 95 H Pyridin-4-yl1 phetyl 321.0 (M+t1) 96 Cl
Pyridin-4-y1 phenyl 354.9 (M+l) 97 C Pyridin-3-yl
phenyl 355.0 (Mtl) 98 ClI Furan-2-yl phenyl
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 lubricants, such as, for
example, highly disperse silicic acid, talc, magnesium stearate, calcium stearate or
polyethylene glycol in solid form, can be added to the powder mixture before the
filing operation. A disintegrant or solubiliser, such as, for example, agar-agar,
caicium 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 incorporafed 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, carboxymethyicellulose,
polyethylene glycol, waxes, and the like. The lubricants used in these dosage
forms include sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. The disintegrants include,
without being restricted thereto, starch, methylcellulose, agar, bentonite, xanthan
gum and the like. The tablets are formulated by, for example, preparing a powder
mixture, granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is prepared
by mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for example,
carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a dissolution
retardant, such as, for example, paraffin, an absorption accelerator, such as, for
example, a quaternary salt, and/or an absorbent, such as, for example, bentonite,
kaolin or dicalcium phosphate. The powder mixture can be granulated by wetting it
with a binder, such as, for example, syrup, starch paste, acadia mucilage or

solutions of cellulose or polymer materials and pressing it through a sieve. As an
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343.9 (M+l) 99 CI 4-carboxy- phenyl phenyl 398.0 (Mtl)
100 C 3, 4-difluoro- phenyl phenyl 390.0 (M+l) 101 C
wQ@20mdew3y - 4- met hyl phenyl 3-cyanophenyl 409. OpCMERY009/001937
102 C 3-hydroxy-4- nethyl phenyl phenyl 384.0 (Mtl)
103 C 3-net hoxy-4- net hyl phenyl phenyl 398.1 (I\/H)
104 C 2-hydroxy-4- nethyl phenyl phenyl 384.0 (M1)
alteomtige - geamdation - thee paWdeRemXtungheal| be run through a tableting

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

between different dosage units.

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

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

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

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

unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from
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398.0 (M+l) 106 C 2,6-difluoro- phenyl phenyl 389.7
(M+1l) 107 C 2-benzyl oxy-5- fluorophenyl phenyl 476

wQ bbo2)124668 Cl 5-fl uoro-2- hydroxyphenyl phenyl pGB&P2009/001937
(M1) 109 C 3-fluoro-4- hwydroxyphenyl phenyl 388.0
(I\/H) 110 C 3-fluoro-4- methoxyphenyl phenyl 402. O
(M+1) 111 C  4-fl uoro-2- h¥droxy phenyl phenyl 386.

va(ious) phqgof@hpzd%erwhoﬁﬁ glorg I%@F"&ﬁ%erﬁho'%@mh steeryiamme or

ph()%ﬂatldylcholmes

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

block copolymers of hydrogels.

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

Pharmaceutical compounds adapted for topical administration can be formulated
as ointments, creams, suspensions, lotions, powders, solutions, pastes, gels,

sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth and skin,
the formulations are preferably applied as topical ointment or cream. In the case of
formulation to give an ointment, the active ingredient can be employed either with
a paraffinic or a water-miscible cream base. Alternatively, the active ingredient can
be formulated to give a cream with an oil-in-water cream base or a water-in-oil

base.
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WO 2009/ 124636PCT/ EP2009/ 001937 58 113 O 5-chl oro- 2-
fluoro-4- hydroxyphenyl phenyl 421 (Mw+1l) 114 d
wa@ 2ddedeBeior o- phenyl phenyl 390 (M+1l) 115 ClI PCT/EP2009/001937
2-fluoro-4- methoxyphenyl pbenyl 400 (M1) 116 C
2-fluoro-4- hydroxyphenyl phenyl 388 (Mtl) 117 C
2- net hyl phenyl phenyl 368.0 (Mw+1l) 118 d
Pharrateutimah éorydulatiems adggeddo( kaigaliggplication to the eye include eye
drozpstliHoxva,%'ReWel J%%SQyilngﬁgd%elgthl)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 which the carrier
substance is a solid comprise a coarse powder having a particle size, for example,
in the range 20-500 microns, which is administered in the manner in which snuff is
taken, i.e. by rapid inhalation via the nasal passages from a container containing
the powder held close to the nose. Suitable formulations for administration as
nasal spray or nose drops with a liquid as carrier substance encompass active-

ingredient solutions in water or oil.

Pharmaceutical formulations adapted for administration by inhalation 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 muitidose

containers, for example sealed ampoules and vials, and stored in freeze-dried
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120 d 2-benzyl oxy- phenyl phenyl 460.1 (Mtl) 121 C

2- hydroxy- phenyl phenyl 368.0 (M1l) 122 C 2-net hoxy-
w@benybscpbhenyl 384. 1(Mrl) 123 C 3-carboxy- phPOWEP2009/001937

phenyl 398.0 (Mt1l) 124 C 34hydroxy- nethyl phenyl

phenyl 384.1 (Mt1l) 125 d 3-net hyl phenyl phenyl 368.0

(M+1l) 126 C 3-fl uorophenyl phenyl 372.0 (M+1l) 127 C
(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 individual dose per day or
usually in a series of part-doses (such as, for example, two, three, four, five or six)
per day, so that the total daily dose is the same. An effective amount of a salt or
solvate or of a physiologically functional derivative thereof can be determined as
the fraction of the effective amount of the compound according to the invention per
se. It can be assumed that simitar 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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3- et hoxyphenyl phenyl 398.0 (M+l) 128 Cl 3-net hoxy-
phenyl phenyl 384.0 (M+l) 129 C 4-net hoxy- phenyl

w@2awanwpbhienyl 409.0 (M+l) 130 O 4-fl uor ophenpeT/EP2009/001937

3- car boxyphenyl 416.0 (M+145131 Cl 4-fl uor ophenyl

3-cyanophenyl 396.9 (M+l) 132 C 4-hydroxy- phenyl

4-fl uorophenyl 388.1 (M+l) 133 Cl 4-tert-butyl- phenyl
Scheme! (Mr1) WO 2009/ 124636PCT/ EP2009/ 001937 59

o)
Q \
R2
R2 0" CH, HEBTU - 0" "CH,
HO HBTY "
/ \ + \H/\Rs R1 NH (
R1™ g7 TNH, 0 DIEA s Y ks
o
KHMDS
dioxane tetrahydrofurane
Q 15h
R2 0" CH, 100°C
cl HO
N + R3 R3
R1 S NH, \g/\ R2 —
7\ o
R1™ g7 N

-HBTU : 2-(1H-Benzotriazol-1-yi}-1,1,3,3-tetramethyluronium 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 stirring, a solution of 2-amino-3-ethoxycarbonyl-4-
phenylthiophene (1 g, 4.04 mmol) in acetonitrile was added dropwise. After 15h of



10

15

20

25

30

phenyl 134 d 4-n-butyl phenyl phenyl 410 (M+1) 135
d 4-nethyl phenyl 368.0 (M+l) 136 O 1-hyd roxy-
woagitibede y1 phenyl 420.1 (Mr1l) 137 CI Napht h- PeyEP2009/001937
phenyl 404 (M+l1l) 138 Cl 4-Rgdroxy- phenyl phenyl 369.9
(Mr1l) 139 Cl 4-net hoxy- phenyl phenyl 384.0 (M+l) 140
C  4-fluorophenyl
stirring at room temperature, the solvent was removed under reduced pressure

and the remaining was taken up into dichloromethane. This organic solution was
washed with sodium bicarbonate solution, water then dried over sodium sulphate.
Organic solvent was removed under reduced pressure and the crude purified on
silica (Heptane/ethyl acetate 4/6). 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 (t, 3H)

Step 2: To the previous compound (197 mg) in tetrahydrofurane (2 mL) was added
dropwise a solution of sodium hexamethyldisilylazide (3.58 mlL, d4eq) 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);

"H NMR (DMSO-ds, 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-
b]pyridin-6-one

Step 1: To a solution of propiophenone (30 mL, 0.226 mol) in ethanol (670 mL)
was added dropwise ethyl cyanoacetate (24 mL). 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
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 (18.49g);
'H NMR (CDCls, 300 MHz): § (ppm): 7.34-7.27 (m, 3H), 7.12-7.15 (m, 2H), 3.91 (q,
2H), 2.02 (s, 3H), 0.78 (t, 3H)

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
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phenyl 372 (M+l) 141 C phenyl N-nmethyl -3-am no-

car bonyl phenyl 411 (M+1l) 142 d phenyl 3-am noi m no-
woredobgtegebenyl 396 (Mrl) 143 C phenyl 3-trifl uPCDEP2009/001937

met hyl phenyl 422 (Mt1) 14440 phenyl 3-carboxyphenyl

379 (M+rl) 145 A phenyl 3-nethyl- sul fonyl phenyl 430

(M1) 146 d phenyl 3-am nohydrox i m nomet hyl phenyl
soldign(wad yvashed@ithpasegdiur- mwhgpaé(muw mw%l/qn 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-
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 mL)

was added dropwise to a solution of potassium hexamethyldisilylazide (27.4 mL of
0.5M in toluene). After 2 hours, the reaction was quenched with acetic acid and
the solvents removed under reduced pressure. The crude solid was taken up into
water and filtered. A pink solid was recovered (1.86 g); MS: 364.0 (M+1);

'H NMR (DMSO-ds, 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
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
watetr/ice/triethylamine (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
recovered (60 mg); MS: 350.2 (M+1),

'HNMR (DMSO-ds, 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:
2-chloro-4-hydroxy-3-(3-methoxyphenyl)-5-pheny}-6,7-dihydro-thieno[2,3-
b]pyridin-6-one

Step 1: Ethyl cyanoacetate (10.6 mL) was added dropwise to a solution of 3'-
methoxyacetophenone (13.7 mL, 0.1 mol) in ethano! (335 mL). After 20 minutes at
60°C, morpholine (30.5 mL) was added and 5 minutes later sulphur (6.4 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

(heptane/ ethyl actate 9/1). A yellow solid was recovered (3.5 g);
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148 A phenyl 3-hydroxyphenyl 370.0 (Mt1) 149 C

phenyl 3-net hoxyphenyl 382.3 (M 1) 150 C phenyl
wokemetibiBe 4- ami no- car bonyl phenyl 409 (M 1) 158CTIEP2009/001937

phenyl 4-am no- carbonyl phagyl 395 (M 1) 152 d phenyl

4-trifluoro- rret hyl phenyl 388 (I\/H) 153 d phenyl

4- car boxy 396 (M1) 154 henyl
TNV RGP {53 Mgk SnigpraB G 2647130 (WD 1H), 6.88-6.80 (m, 3H), 6.07

(b NN 24 BIG I HT 289 2887 Hos (¢, 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 pL).
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;

'H 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 (1, 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
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60 155 A phenyl 4-am nohydroxy- i m nonethyl phenyl 412

(Md-1) 156 d phenyl 4-hydroxyphenyl 370.2 (Mtl) 157
w@hohemyé 4- net hoxyphenyl 384.0 (M+1l) 158 O poEEY2009/001937

2- benzyl oxyphenyl 460.1 (v42) 159 C phenyl

2- hydr oxyphenyl 370.0 (M+l1l) 160 C phenyl

2- met hoxyphenyl 383.9 (M+1) 161 Br phenyl phenyl 397.5
Stépvit) Al6@lution of benzonitrile (10g, 97 mmol) and acetonitrile (10.2 mL,

195mmol) 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 sulfate 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 filtered and washed
with heptane;

'H NMR (CDCls, 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 mL). After 20 minutes at 60°C,
piperidine (635 pL) 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 g).

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 5 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 yellow 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 (q, 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; MS: 345.1 (M+1),

'"H NMR (DMSO-ds, 300 MHz): 10.00 (bs, 1H), 7.56-7.21 (m, 10H).
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A phenyl phenyl 353.8 (Mtl) Rl R2 R3 M5 163 Met hyl

phenyl 2-net hoxyphenyl 364.0 (M+l) 164 chl oro phenyl
wQ2ovmetnwsBohenyl 367.1 (M+-1l) 165 chl oro phenyl PCT/EP2009/001937

2-fluorophenyl 372 (Mtl) 166 chl oro phenyl

Pyridin-3-y1 355 (M+l) 167 chloro phenyl

6- met hoxypyridin-3- Yl 384.9 (Mtl) 168

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

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 5 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
(pentane / ethyl acetate 95/5). An oily compound (13.5 g) 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 mL of dioxane). After one hour, the
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 sulfate and the solvent was evaporated.
The crude was purified over silica (pentane/ethylacetate 98/2) to provide the
desired compound (1g); MS: 402.1 (M+1);

'H NMR (CDCI3, 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 (t, 3H).

Step 3: A solution of the previous compound (429 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
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. s), 7.41-7.29 (m, 6H), 6.95-6.89
(m, 2H), 3.96 (q, 2H), 3.84 (s, 2H), 0.83 (t, 3H).

Step 4: Potassium hexamethyldisilylazide (10 mL, 0.5M in toluene) was added
dropwise to a solution of previous solid (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 solution (4M) was added
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chl oro phenyl Thiophen-2-y1 359.8 (M+l) 169 chloro
phenyl Thi ophen-3-y1 359.8 (M+1) 170 chl oro phenyl
w@20mtibBoxazol - 5-yl 358.9 (M+l) 171 chl oro phrPOWEPZN09/001937
trifluoronethyl phenyl 422 (M+1l) 172 chl oro phenyl
4-f| uorophenyl 372 (M+rl) 173 chl oro phenyl
4- chl orophenyl 388 (M+1) 174 chl oro phenyl
undit aeitlicyp hhhEmy praggitdted Bplid PEasctakenaip 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 mL) 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): & (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 cyanoacetate (2.93 mL) 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 yellow solid (3.55g) was recovered; MS: 292.1
(M+1);

"H NMR (CDCls, 300 MHz): § (ppm): 7.07 (d, 1H), 6.75 (d, 1H), 6.66 (s, 1H), 6.06
(s, 1H), 4.00 (q, 2H), 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 uL) 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);
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15

20

phenyl 3-fluorophenyl 372 (Mtl) 176 chl oro phenyl
3-net hyl phenyl 368 (M+1l) 177 chloro phenyl 3, 4-
wolemtibmsy phenyl 414 (M+1l) 178 chl oro 4-chl or opbERY2009/001937
phenyl 388 (M+l) 179 chl or 82Napht h-yl phenyl 403.6
(Mrl) WO 2009/ 124636PCT/ EP2009/ 001937 61 180 H
2- et hoxypyridin- 5-yl1 phenyl 365 (M+-1l) 181 chloro
THANBEFh (CPREn 30D M) & (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
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
taken up into water. The precipitated solid (650 mg) was filtered and washed with
diethylether; MS: 364.1 (M+1),

"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
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-dg, 300 MHz): 9.25 (bs, 1H), 7.34-7.22 (m, 5H), 7.03 (d, 1H), 6.84
(s, 1H), 6.64 (s, 1H), 6.60 (d, 1H), 3.68 (s, 3H), 2.22 (s, 3H).

The following compounds in Table | can be obtained analogously. -

Table | :

R1 R2 R3 MS
ethoxycarbonyl | phenyl phenyl 392.1 (M+1)

2 methoxy- phenyl phenyl 378.0 (M+1)
carbonyl
carboxy phenyl phenyl 364.0 (M+1)

4 (N-methyl)- phenyl phenyl 377.0 (M+1)
aminocarbonyl

5 hydroxymethyl phenyl phenyl 350.0 (M+1)
phenyl phenyl phenyl 396.1 (M+1)
aminocarbonyl phenyl phenyl 363.0 (M+1)




382 (M+l) 182 chloro 4- isopropyl phenyl phenyl 396

(M+1) 183 chloro 4-propyl phenyl phenyl 396.3 (M+l1l) 184
W@ hioonai636 chl or o- 1- hydr oxynapht h- 2-y1 Phenyl P@BEP2009/001937

(Mrl) 185 chloro 1- hydroxydaphth- 2-y1 4-fl uorophenyl

438 (Mtl) 186 chloro 1- hydroxynaphth- 2-y1

4- et hyl phenyl 434 (M+1) 187 chloro 4-fl uoro-2-
8net h fonyl phenyl phenyl 398.1 (M+1)
9 cyano phenyi phenyi 345.1 (M+1)
10 methyl phenyl phenyl 334.1 (M+1)
11 methyl phenyl 2-hydroxyphenyl 350.2 (M+1)
12 methyl phenyl pyridin-4-yl 335.2 (M+1)
13 methyl phenyl 4-methoxypheny! 364.2 (M+1)
14 methy! phenyl 4-hydoxyphenyi 350.2 (M+1)
15 methyl phenyl 3-methoxyphenyl 364.2 (M+1) '
16 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)
aminophenyl
23 H phenyl 3-methoxyphenyl 350.0 (M+1)
24 H phenyl 3-trifluoro- 388.1 (M+1)
methylphenyl
25 H 4-bromopheny! | phenyl 400.0 (M+1)
26 H 4-chlorophenyl | phenyl 354.0 (M+1)
27 H 4-fluorophenyl phenyl 338.0 (M+1)
28 H 4-bromophenyl | pyridin-3-yl 399.0 (M+1)
29 H 4-bromophenyl | pyridin-4-yl 400.9 (M+1)
30 H 4-bromopheny! { Pyridin-2-yl 400.9 (M+1)
31 H 4-hydroxy- phenyl 336.1 (M+1)
phenyl
32 H 4-methoxy- pheny! 350.1 (M+1)
phenyl
33 naphth-2-y! 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 402 (M+l1l) 188 H 4-fluoro-2- hydroxyphenyl
4- met hyl phenyl 368 (M+1) 189 chloro 5-fl uoro- 2-

worddoaziphenyl phenyl 402 (M+l) 190 chl oro 3, 4PCT/EP2009/001937
di net hoxyphenyl phenyl 41454 (M+1) 191 H 4-fl uoro-2-
hydr oxyphenyl 4-net hoxyphenyl 384.0 (M+1) 192 chloro
2- hydr oxy-4- net hyl phenyl 3-carboxyphenyl 428.3 (Mtl)
3693 Ehl or o 4, 5- d| #tuifuooe-2-  hypplweayl phenyl 388.0 (M+1)
methylphenyl
37 H 4-n-butylpheny! | phenyl 376.1 (M+1)
38 4-hydroxy- phenyl 350.1 (M+1)
methylphenyl
39 H 4-tert-buty!l- phenyl 376.1 (M+1)
phenyl
40 H 4-methoxy- 4-methoxyphenyl 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)
phenyl
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+)
46 4-amino- pheny! 363.0 (M+1)
carbonylpheny!
47 H 3-methoxy- phenyi 349.9 (M+1)
phenyl
48 H 3-hydroxy- phenyl 336.0 (M+1)
phenyl
49 H 3-fluorophenyl phenyl 338.1 (M+1)
50 H 3-methylphenyl | phenyl 334.0 (M+1)
51 H 3-bromopheny! | phenyl 398.0 (M+1)
52 H 3-hydroxy- phenyl 350.1 (M+1)
methyiphenyl
53 H 3-methyl- phenyl 398.0 (M+1)
sulfonylphenyl
54 H 2- phenyl 350.0 (M+1)
methoxyphenyl
55 H 2- phenyl 336.2 (M+1)
hydroxyphenyl




406 (M+l) 194 chloro 2-hydroxy-4- nethyl phenyl

4- met hyl phenyl 398 (M+1) 195 chl oro 2-hydroxy-4-
woreddopbqpbenyl Pyridin-3-yl 385.1 (M+1l) 196 chl pcDEB2049/001937

di net hyl phenyl phenyl 382 (1) WO

2009/ 124636PCT/ EP2009/ 001937 62 _ 197 chloro

3-fluoro-2- nethoxy-4- nethyl phenyl phenyl 382 (Mt1)

5898| H 3-f | uor o- 2} 24ivdiopkgnyd- |nEtemyl phenyl phen$38.86@+1)

s 2bromophenyl | phenyl 395.6 (M-1)

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

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

60 H 2,4-dimethoxy- | phenyl 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)
methoxyphenyl

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

65 1|H 2-benzyloxy-4- | pheny! 444 1 (M+1)
fluorophenyl

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

67 H 3,5- phenyi 532.0 (M+1)
dibenzyloxyphe
ny!

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)
fluorophenyl

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

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

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

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




199 H 3-fluoro-2- hydroxy-4- nethyl phenyl

4- met hyl phenyl 394 (M 1) 200 H 3-fluoro-2- hydroxy-4-
wWorgaobste4ebenyl 4-fl uorophenyl 398 (M 1) 201 chlBE€DHEP2009/001937

2- met hoxy- 3, 4- di net hyl phed¢l phenyl 410 (M 1) 202

chloro 2-hydroxy-3, 4- dinmethyl phenyl phenyl 398 (Mtl)

203 chloro tfluorophenyl 4-fluorophenyl 390 (Mt1) 204

78 3{H uoro- 2- hygbdluprar2- met hypperhyl ~ 4-f | uor BhaAYM-1)
hydroxyphenyl -

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

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

78 H 2,6-difluoro- 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)
methoxyphenyl

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

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

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

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

86 H 2-methoxy-4- 3-cyanophenyl 389.1 (M+1)
methylphenyl

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

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

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

a0 H 4-carboxy- phenyl 364.1 (M+1)
phenyl

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

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




386 (M+1l) 205 H 3-fluoro-2- nethoxy-4- methyl phenyl
4-f 1l uorophenyl 434 (M+1l) 206 chloro 3-fluoro-2-
W ywpox3d- et hyl phenyl 4-fl uorophenyl 420 ( MQ)/ERDTI/001937
chloro 2-hydroxy-4,5- dinmetthyl phenyl phenyl 398 (Ml
208 chloro 3, 4-difluoro-2- hydroxyphenyl phenyl 406

(IM1) 209 chloro 4-ethyl-2- hydroxyphenyl phenyl 398

9MFIH 210 chl or o] Byfdziro ol 2- hpbedky-4- [ 322.1(M+1)

94 H Pyridin-3-yl phenyl 321.1 (M+1)

95 H Pyridin-4-yl phenyl 321.0 (M+1)

96 Cl Pyridin-4-yl phenyl 354.9 (M+1)

97 Cl Pyridin-3-yl phenyl 355.0 (M+1)

98 Cl Furan-2-yl phenyil 343.9 (M+1)

99 Cl 4-carboxy- phenyl 398.0 (M+1)
phenyl

100 | Cl 3,4-difluoro- phenyl 390.0 (M+1)
phenyl

101 | Cl 2-hydroxy-4- 3-cyanophenyl 409.0 (M+1)
methylphenyl

102 | Ci 3-hydroxy-4- phenyl 384.0 (M+1)
methylphenyl

103 ( Cl 3-methoxy-4- phenyl 398.1 (M+1)
methylphenyl

104 | Cl 2-hydroxy-4-- phenyl 384.0 (M+1)
methylphenyl

105 | Cl 2-methoxy-4- phenyl 398.0 (M+1)
methylphenyl

106 | Ci 2,6-difluoro- phenyl -1 389.7 (M+1)
phenyl

107 | Cl 2-benzyloxy-5- | phenyl 476 (M-1)
fluoropheny!

108 | Cl 5-fluoro-2- phenyl 386 (M-1)
hydroxyphenyl

109 | Cl 3-fluoro-4- phenyl 388.0 (M+1)
hydroxypheny!

110 | Cl 3-fluoro-4- phenyl 402.0 (M+1)
methoxyphenyl

111 | Cl 4-fluoro-2- pheny! 386.0 (M-1)
hydroxyphenyl

112 | Ci 2-benzyloxy-4- | phenyi 478.1 (M+1)
fluorophenyl




met hyl phenyl phenyl 402 (M+1) WO

2009/ 124636PCT/ EP2009/ 001937 63 211 fluoro 3-fl uoro-2-
whyewaziesé- net hyl phenyl 4-fl uorophenyl 402 ( Mp@)/ER%089/001937

chloro 4-fluoro-2- hydroxypBenyl 4-nmethoxyphenyl 418

(Mt1) 213 chloro 4-fluoro-2- hydroxyphenyl

4-fluorophenyl 406 (Mt1l) 214 chloro 4-f| uoro-2-
1hgdf 6kyphenyl 4- peichidrpideny| poieryMr1)  Bi ol og#2B(M+1)
assays 5- Enzymath or%%—i vity [The follow ng bipl ogical
test allows the geterm nationj of the efficacy|of such
corpounds of {or mjofytpeny ol AWK protein |
TWs| Shpr essed i n| BX W %and B WEact i vated | AOUAYY
by LKB1l prior to|pheyie activjty determ natioh. 10AMPK
LA oMM 2 oo i i T e T T V)
- methoxyphenyl!
116 | Cl 2-fluoro-4- phenyi 388 (M+1)
hydroxyphenyi
117 (Cl 2-methylphenyl | phenyl 368.0 (M+1)
118 { ClI 2-chlorophenyl | phenyl 387.9 (M+1)
119 | CI 2-fluorophenyl phenyl 372 (M+1)
120 {Cl 2-benzyioxy- phenyl 460.1 (M+1)
phenyl
121 | Cl 2-hydroxy- phenyl 368.0 (M-1)
phenyl
122 | Ci 2-methoxy- phenyl 384.1(M+1)
phenyl
123 | Ci 3-carboxy- phenyl 398.0 (M+1)
phenyl
124 | Cl 3-hydroxy- phenyl 384.1 (M+1)
methylphenyl
125 | Cl 3-methylphenyl | phenyl 368.0 (M+1)
126 | Cl 3-fluorophenyl phenyl 372.0 (M+1)
127 | Ci 3-ethoxypheny! | pheny! 398.0 (M+1)
128 | Ci 3-methoxy- . phenyl 384.0 (M+1)
phenyl
129 | CI 4-methoxy- 3-cyanophenyl 409.0 (M+1)
phenyl
130 | CI 4-fluorophenyl 3-carboxyphenyl 416.0 (M+1)
131 | CI 4-fluorophenyl 3-cyanophenyl 396.9 (M+1)
132 | Cl 4-hydroxy- 4-fluorophenyl 388.1 (M+1)
phenyl
133 | CI 4-tert-butyl- phenyl 410.1 (M+1)
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139 [Cl ] 4methoxy- ~ |phenyl =~ T ~ [384D(M+1)

phenyl

140 | Cl 4-fluorophenyl phenyl 372 (M+1)

141 | CI phenyl N-methyl-3-amino- 411 (M+1)
carbonylphenyl

142 | Cl phenyl 3-aminoimino- 396 (M+1)
methylphenyl

143 | Ci phenyl 3-trifluoro- 422 (M+1)
methyiphenyl

144 | Cl phenyl 3-carboxyphenyl 379 (M+1)

145 | Ci phenyl 3-methyl- 430 (M-1)
sulfonylphenyl

146 | Cl phenyl 3-aminohydroxy- 412 (M+1)
iminomethylphenyl

147 | Cl pheny! 3-cyanophenyl 379 (M+1)

148 | Cl phenyl 3-hydroxyphenyl 370.0 (M+1)

149 | Cl phenyl 3-methoxyphenyl 382.3 (M-1)

150 | Cl phenyl N-methyl-4-amino- 409 (M-1)
carbonylphenyl

151 | Cl phenyl 4-amino- 395 (M-1)
carbonylphenyl

152 | Cl phenyl 4-trifluoro- 388 (M+1)
methylphenyl

153 | Cl phenyl 4-carboxyphenyl 396 (M-1)

154 | Cl phenyl 4-methylsulfonyl- 430 (M-1)
pheny!




202 34 625 45 114 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

waenasiei®9 40 109 50 103 “ PCT/EP2009/001937
155 | Ci phenyl 4-aminohydroxy- 412 (M+1)
iminomethylphenyl
156 | Cl phenyl 4-hydroxyphenyl 370.2 (M+1)
157 | Cl phenyl 4-methoxyphenyi 384.0 (M+1)
158 | Cl phenyl 2-benzyloxyphenyl 460.1 (M+1)
159 | Ci phenyl 2-hydroxyphenyl 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 phenyl 2-methoxyphenyl 364.0 (M+1)
164 chloro phenyl 2-methylphenyl 367.1 (M+1)
165 chloro phenyl 2-fluorophenyl 372 (M+1)
166 chloro phenyl Pyridin-3-yi 355 (M+1)
167 chloro phenyl 6-methoxypyridin-3- 384.9 (M+1)
yl
168 chioro phenyl Thiophen-2-yl 359.8 (M+1)
169 chloro phenyl Thiophen-3-yi 359.8 (M+1)
170 chloro phenyl 3-methyloxazol-5-yl 358.9 (M+1)
171 chloro phenyil 4- 422 (M+1)
trifluoromethylphenyl
172 chloro phenyl 4-fluorophenyl 372 (M+1)
173 chloro phenyl 4-chiorophenyl 388 (M+1)
174 chloro phenyl 4-methylphenyl 368 (M+1)
175 chloro phenyl 3-fluorophenyl 372 (M+1)
176 chloro phenyi 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 phenyl 403.6 (M+1)




19 96 29 103 41 92 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
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180 H 2-ethoxypyridin- phenyl 365 (M+1)
5-yl
181 chloro 4-ethylphenyl phenyl 382 (M+1)
182 chloro 4- phenyl 396 (M+1)
isopropylphenyl
183 chloro 4-propylphenyl phenyl 396.3 (M+1)
184 chioro 5-chloro-1- Phenyl 454 (M+1)
hydroxynaphth-
2-yl
185 chloro 1- 4-fluorophenyl 438 (M+1)
hydroxynaphth-
2-yl
186 chloro 1- 4-methyiphenyl 434 (M+1)
hydroxynaphth-
2-yl
187 chloro 4-fluoro-2- phenyl 402 (M+1)
methoxyphenyl
188 H 4-fluoro-2- 4-methylphenyl 368 (M+1)
hydroxyphenyl
189 chloro 5-fluoro-2- phenyl 402 (M+1)
methoxyphenyl
190 chloro 3,4- phenyl 414.1 (M+1)
dimethoxyphenyl
191 H 4-fluoro-2- 4-methoxyphenyl 384.0 (M+1)
hydroxyphenyl
192 chloro 2-hydroxy-4- 3-carboxyphenyl 428.3 (M+1)
methylpheny!
193 chloro 4,5-difluoro-2- phenyl 406 (M+1)
hydroxy
194 chloro 2-hydroxy-4- 4-methylphenyl 398 (M+1)
methylphenyl
195 chloro 2-hydroxy-4- Pyridin-3-yl 385.1 (M+1)
methylphenyl
196 chloro 3,4- phenyl 382 (M+1)
dimethylphenyl




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
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197

chloro

3-fluoro-2-
methoxy-4-
methylphenyl

pheny!

382 (M+1)

198

3-fluoro-2-
hydroxy-4-
methylphenyl

phenyl

366 (M-1)

199

3-fluoro-2-
hydroxy-4-
methylphenyl

4-methylpheny!

394 (M-1)

200

3-fluoro-2-
hydroxy-4-
methylphenyl

4-fluorophenyl

398 (M-1)

201

chloro

2-methoxy-3,4~
dimethylphenyl

phenyl

410 (M-1)

202

chloro

2-hydroxy-3,4-
dimethylphenyl

phenyl

398 (M+1)

203

chioro

4-fluorophenyl

4-fluorophenyl

390 (M+1)

204

H

3-fluoro-2-
hydroxy-4-
methylphenyl

4-fluorophenyl

386 (M+1)

205

3-fluoro-2-
methoxy-4-

methylphenyl

4-fluorophenyi

434 (M+1)

206

chioro

3-fluoro-2-
hydroxy-4-
methylphenyl

4-fluorophenyl

420 (M+1)

207

chloro

2-hydroxy-4,5-
dimethylphenyl

pheny!

398 (M+1

208

chloro

3,4-difluoro-2-
hydroxyphenyl

phenyl

406 (M+1)

209

chloro

4-ethyl-2-
hydroxypheny)

phenyl

398 (M+1)

210

chloro

3-fluoro-2-
hydroxy-4-
methylphenyl

phenyl

402 (M+1)
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211 fluoro 3-fluoro-2- 4-fluorophenyl 402 (M-1)

hydroxy-4-
methylphenyl

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

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

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

Biological assays

- Enzymatic activity
The following biological test allows the determination of the efficacy of such
compounds of formula (1) onto AMPK protein (recombinant a1p1y2).
Human recombinant AMPK enzyme was expressed in E. Coli and was reactivated
in vitro by LKB1 prior to enzyme activity determination.
AMPK enzyme activities were assayed by using A Delfia technology. AMPK
enzyme activities were carried out in microtiter plates (50 mM Hepes buffer, pH
7.4 with 125 pM ATP respectively) in the presence of a synthetic peptide substrate
(AMARAASAAALARRR, the “AMARA” peptide) and activators in serial dilutions.
Reactions were initiated by the addition of AMPK (50-100 ng). Following mixing,
the plates were incubated for 30 min at room temperature. Enzyme activity was
assayed by using an anti-phosphoserine antibody to measure the quantity of
phosphate incorporated into the AMARAA.

N°: Number of the molecule
Activity: Ratio between the % of control (basal activity) of compound of formula (1)
at 30puM and the % of control (basal activity) of AMP (natural substrate) at 30 uM.



95 137 129 143 99 150 130 156 95 138 114 144 116 151
134 157 147 139 114 145 90 152 99 158 110 140 123 146
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Compounds of formula (1) in the table Il are considered as direct activator of AMPK
if the ratio is 90% or higher.

Table li:
no. activity no. activity | no. activity | no. activity
3 102 20 99 32 147 42 110
9 410 22 121 33 201 44 98
10 96 23 202 34 625 45 114
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 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 95 124 195 130 117
106 115 114 115 125 101 131 331
108 305 115 118 126 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
138 114 144 116 151 134 157 147
139 114 145 90 152 99 158 110
140 123 146 103 183 111 159 164
141 403 148 121 154 131 161 113
162 107
164 354 176 245 189 175 204 189
165 238 177 234 190 256 205 148




154 131 161 113 162 107 164 354 176 245 189 175

204 189 165 238 177 234 190 256 205 148 WO
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187 65

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
170 423 183 146 195 156 210 181
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
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Glucose Uptake in muscle

Skeletal muscle is the major site of insulin-stimulated glucose disposal and
insulin resistance in this target tissue has long been viewed as a contribution
factor in the pathogenesis of type 2 diabetes (T2D). Therefore alternative
pathways that stimulate skeletal muscle glucose uptake independently of insulin
signaling could potentially improve glycemic control in T2D subjects. Although
exercise stimulates glucose uptake in skeletal muscle independently of the
insulin pathway, the underlying molecular mechanisms remains largely elusive.
The finding that the glucose transport can be increased in isolated skeletal
muscle in response to contraction in vitro suggests that the signaling pathways
elicited by internal cellular energy deficiency are partly accountable for
contraction-induced glucose uptake. AMPK is considered as an attractive
candidate for contraction-induced skeletal muscle glucose uptake because it is
activated in parallel with elevation in AMP and a reduction in creatine phosphate
energy stores (Hubter C.A., Am. J. Physiol. Endocrinol. Metab. 272:E262-E266;
1997). Furthermore, AICAR-induced activation of AMPK increases glucose
uptake (Merrill G.F.and al.., Am. J. Physiol. Endocrinol. Metab. 273:E1107-
E1112;1997).

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

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

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

For differentiation in muscle, cells were switched to non-permissive culture
conditions (37 °C in the absence of interferon-y). After 3 days, cells were
incubated for 4 hours in DMEM 19/l glucose culture medium containing different
concentrations of the tested molecules. Then glucose uptake was measured by

incubating the cells for 10 min with radiolabelled 2-deoxy-D-[1, 2 °H] glucose.



167 196 165 211 149 172 153 185 284 198 363 212 183
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Glucose uptake was terminated by rapidly washing the plates 2 times with ice-
cold NaCl 0,9%. The cells were then solubilized in 0.1N NaOH for 30 min.

Radioactivity was determined by liquid scintillation counting.

N°: Number of the molecule
Activity (table 1Il): Concentration of compound (I) for a glucose uptake equal or
higher to glucose uptake induced by insulin (170nM)

or **concentration of compound (1) <10 microMolar

* or *concentration of compound (1) >10 micro Molar

Table (lII)

N° Jactivityy N° |activity | N° |activity | N° activity N° activity
9 * 27 * 102 ** 126 * 143 *
10 * 33 * 103 * 127 * 148 **
13 * 34 * 104 * 128 * 149 *
14 * 35 * 108 * 129 > 156 *
15 * 36 * 109 ** 131 * 157 *
19 * 47 * 111 * 136 * 161 >

20 * 63 * 115 ** 137 * 162 *

22 ** 83 * 119 * 138 >

23 | * 100 | = 121 | * | 139 | =

26 * 101 * 125 * 140 **

164 + 176 ++ 189 | + 204
165 + 177 ++ 190 + 205
166 + 178 ++ 191 + 206
167 | ++ 179 ++ 192 ++ 207
168 | ++ 181 ++ 193 + 208 +

169 | ++ 182 + 194 ++ 209 ++
170 | ++ 183 + 195 + 210 ++

+| +| +

+

171 + 184 ++ 196 ++ 211 +
172 + 185 ++ 198 + 212 +
173 | ++ 186 ++ 201 + 213 +

174 + 187 + 202 ++
175 + 188 +
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Claims:

1. A compound of the formula (1)

R2 OH
R3
ri— | = ()
ST N o
H

in which :

R’ denotes H, A, OA, OH, Hal, NO,, COOA, COOH, CHO, COA, CONH_,
CONHA, CONA;, CN, SO,A, SO;NH_, Ar or Het,

R? R® each, independently of one another, denote Ar or Het,

Ar denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by A, Hal, OA, OH, CHO, COA, NH;,
NHA, NA;, NO,;, COOA, COOH, CONH,;, CONA, CONA,, SO.A, CN,
C(=NH)NH,, C(=NH)NHOH and/or Het,

Het denotes a mono- or bicyclic unsaturated or aromatic heterocycle having
1to 4 N, O and/or S atoms, which may be mono-, di- or trisubstituted by
Hal, A, Ar', OA, OH, CHO, COA, COOH, COOA, CN, NO;, NH;, NHA,
NA;, CONH;, CONHA and/or CONA,,

A denotes unbranched or branched alkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by OH, F, Ci and/or Br, or
denotes cycloalkyl having 3-7 C atoms,

Hal denotes F, Cl, Brorl,

and pharmaceutically usable derivatives, salts, solvates and stereoisomers

thereof,

including mixtures thereof in all ratios,

excluding compounds of the formula ) where

-R'=H; R? = phenyl ; R*= 3-methoxyphenyl
-R'=H;R?=R3= phenyl
-R'=H, R? = phenyl , R® = 2-thiazoyl.
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2. A compound according to Claim 1 in which

R' denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA;, CN, SO2A,
SO,NH; or phenyl,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

3. A compound according to Claim 1 or 2 in which

R? denotes phenyl, 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 SOA
or
denotes Het,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

4. 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, NH;, NHA, NA,, COOA,
COOH, CONH;, CONA, CONA; SOzA, CN, C(=NH)NH, and/or
C(=NH)NHOH
or
denotes Het,

and pharmaceutically usable salts 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 a mono- or bicyclic aromatic heterocycle having 1 to 4 N, O
and/or S atoms,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

6. A compound according to one or more of Claims 1-5 in which
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Het denotes pyridyl, pyrimidinyl, furanyl, isoxazolyl, imidazolyl, pyrazolyl,
oxazolyl, pyrrélyl, thiazolyl, isothiazolyl, thienyl, triazolyl, tetrazolyl, indolyl,
benzimidazolyl or indazolyl,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

7. A compound according to one or more of Claims 1-6 in which

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,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

8. A compound according to one or more of Claims 1-7 in which

R' denotes H, A, Hal, COOA, COOH, CONH,, CONHA, CONA,, CN, SOA,
SO,NH; or phenyl,

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

R® denotes 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, CONA; SO02A, CN, C(=NH)NH: and/or
C(=NH)NHOH
or
denotes Het,

Het denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N, O
and/or 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 denotes F, Cl, Brorl,

and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.
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177 ++ 190 + 205 + 166 + 178 ++ 191 + 206 + 167 ++
179 ++ 192 ++ 207 + 168 ++ 181 ++ 193 + 208 +

WO 2009/124636 PCT/EP2009/001937
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9. Compounds according to claim 1, selected from the group
3,5-diphenyl-4-hydroxy-2-methyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,

methyl  3,5-diphenyl-  4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]pyridine-2-
carboxylate,

ethyl 3,5-diphenyl-4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]pyridine-2-
carboxylate,

3,5-diphenyl- 4-hydroxy-6-oxo-6,7-dihydro-thieno([2,3-b]pyridine-2-carboxylic
acid,

3,5-diphenyl-4-hydroxy-N-methyl-6-ox0-6, 7-dihydro-thieno[2,3-b]pyridine-2-
carboxamide,
3,5-diphenyl-4-hydroxy-2-hydroxymethyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-2,3,5-triphenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
3,5-diphenyl-4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]pyridine-carboxamide,
3,5-diphenyl-4-hydroxy-2-methylsulfonyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-cyano-3,5-diphenyl-4-hydroxy-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-2-methyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-5-(2-methoxypheny!)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(2-methoxyphenyl)-3-phenyl-6, 7-dihydro-thieno|[2, 3-
blpyridin-6-one,

2-chloro-4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-5-(2-benzyloxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3~
b]pyridin-6-one,
4-hydroxy-3-phenyl-5-(pyridin-4-yl)-2-methyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one, _
4-hydroxy-3-phenyl -5-(pyridine-3-yl)- 6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(4-methoxyphenyl)-3-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(4-methoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2, 3-
blpyridin-6-one,
4-hydroxy-5-(4-hydroxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
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169 ++ 182 + 194 ++ 209 ++ 170 ++ 183 + 195 + 210 ++
171 + 184 ++ 196 ++ 211 + 172 + 185 ++ 198 +

WO 2009/124636 PCT/EP2009/001937
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2-chloro-4-hydroxy-5-(4-hydroxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b)pyridin-6-one, |
4-hydroxy-5-(4-cyanophenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(4-dimethylaminophenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-5-(4-methoxyphenyl)-2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-5-(4-hydroxyphenyl)-2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-4-hydroxy-5-(4-(aminohydroxyiminomethyl)phenyl)-3-phenyl-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chioro-4-hydroxy-5-(4-methylsulfonylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,

4-(2-chloro-4-hydroxy-3-phenyl-6-ox0-6, 7-dihydro-thieno[2,3-b]pyridin-5-
yl)benzoic acid,
2-chloro-4-hydroxy-5-(4-trifluoromethylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-(2-chloro-4-hydroxy-5-phenyl-6-ox0-6,7-dihydro-thieno[2,3-b]pyridin-3-
yhbenzamide,

N-methyl-4-(2-chloro-4-hydroxy-5-phenyl-6-0x0-6, 7-dihydro-thieno[2,3-b]pyridin-
3-yhbenzamide,

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

2-chloro-4-hydroxy-5-(3-hydrophenyl)- 3-phenyl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-5-(3-methoxyphenyl)-2-methyl-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-5-(3-methoxyphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-cyanophenyl)- 3-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
2-chloro-4-hydroxy-5-(3-(aminohydroxyiminomethyi)phenyl)-3-phenyl-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
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212 + 173 ++ 186 ++ 201 + 213 + 174 + 187 + 202 ++
175 + 188 + WD 2009/ 124636PCT/ EP2009/ 001937 68
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2-chloro-4-hydroxy-5-(3-methylsulfonylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
3-(2-chloro-4-hydroxy-5-phenyl-6-0x0-6,7-dihydro-thieno[2,3-b]pyridin-3-
yhbenzoic acid, |
4-hydroxy-5-(3-trifltuoromethylphenyl)-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
2-chloro-4-hydroxy-5-(3-trifluoromethylphenyl)-3-phenyi-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-aminoiminomethylphenyl)-3-phenyl-6, 7-dihydro-
thieno[2,3-b]pyridin-6-one hydrochlorhyde,
N-methyl-3-(2-chloro-4-hydroxy-5-phenyl-6-0x0-6,7-dihydro-thieno[2,3-b]pyridin-
3-yllbenzamide,
3-(4-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3-(4—ch|orophenyl)—4-hydroxy-5-pheny|-6,7—dihydro-thieno[2,3-b]pyridin—6-one,
3-(4~-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-3-yl)-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-4-yl)-6,7-dihydro-thieno{2,3-b]pyridin-6-
one,
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-2-yl)-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-(4-hydroxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(4-methoxyphenyl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-methoxyphenyl)-5-phenyl-6,7-dihydro-thienof2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-hydroxyphenyi)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

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

one,
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Compounds of the invention are able to increase
gl ucose uptake in a nuscular cell line naned H 2Kb

wopesperwdent |y of insulin. 5These data resultipgrapP2@sm01937

enzymatic test followed by 7a cellular test shows that
t hi enopyri done derivatives as defined in formula (1)
are direct AMPK activators and these conpounds are

A\RIrbRy-B1 LIBARFEX @ NADATE 2LD)-Bipheply 6 S-aiblysro-thiens{2 |8-Bpyridin-
cerIst k)ylor(l5 V\D%IOO /1242}?’;’6PCT/ EP2009/ 001937 69

6teners: 1. A conpound of the formula (1) OH 5in

e R o a0 bl S

(tjjgjny&dgo'zlrz)nod??, eachAr gggg?endently of gnet anlot h:r, b of
Aalons S AmBRIRARTB0- 1P ?\wgbgr}ye'hygrt? i Xol?e?t-Sﬁwrigw-ﬁ-one,
RRIERAE MRS Bt ey e il ek >
ONpyrici=Bihrid;i2, C(=NH) NHO—| and/ or Het, 15Hetdenotes a
R e R She A BERE oy

g&éﬂ trisubstituted by Hal, A Are', OA OH CHO
COO—ICOOACI\II\IOZNHZNHAI\IAZCG\II—QCG\IHA

drirl/droxSONA-batidploe e )- ﬁfmeanybﬁe?dddnydm-&nem[a Cab]gmndm -6-one

D08 S LN SRt 2 Eidfg%f%%r

Mrm B8-0he atons, Hal denot es F a, Br or I, and
maceuti cal |y usabl e derivatives, salts, soI vat es

4rimyotro>ey-édﬂslmhf@symaméw1enwh@mh@nulgGﬁr@tlhudrésthum[a@rb]pyndm-

in all ratios,
SeQile| udi ngconpoundsoftheforrrul a(l)where Rl = H; R2

3- Wwaw 3r (43%ﬁ-6u wmlpnyhyl R1L- d?h%roRBneﬁo&S b]pyndln -6-
phenyl "~ Rl = , = phenyl R3 = 2-thi azoyl .
2069/ 124636PCT/ EP2009/ 001937 70 2. A conpound

BCGAL By HFoS- 3l Pl rt BUtYBhERYI)-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3,5-di-(4-methoxyphenyl)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3,5-di-(4-hydroxyphenyl)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(4-methoxyphenyl)-5-(4-fluorophenyl)-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,

4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophenyt})-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-methoxyphenyl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-hydroxyphenyl}-6,7-dinydro-thieno[2,3-
blpyridin-6-one,
2-chloro-4-hydroxy-3-(4-fluorophenyl)-5-(3-cyanophenyl)-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
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Rl denotes H, A, Hal, COOA, COOH, CONH2, CONHA, CONA2,
CN, SQ2A, SO2NH2 or phenyl, and pharmaceutically

wosabhietssal t s and stereoi soners thereof, incl uBCTgP2009/001937

5m xtures thereof in all rasios. 3. A conmpound
according to Caim1 or 2 in which R2 denotes phenyl,
napht hyl each of which is unsubstituted or mono-, di-

BL(bD- ohlé@t4~hydﬂfxy®-m44’ifﬁ|@h§?;§hdn§4)G@J-olw -6A7- dﬂydromlerﬂﬁa 3-b]pyridin-
10CONA, CONA2 and/ or SQ2A or

éeﬁ)ble@@llqeamd»and phar maceuti cal |y usabl e salts and

5 5L S IS SR ot
tﬁlen%[al V\Lp%fngm -8-oMd, CE {QBtdenot es phenyl napht hyl ,
i'ch is unsubst]

t4dt4rfwdr O¥Y-geeiIBsexq- t%é'ﬁ){ér Qxﬂﬁrlﬁi‘[gﬁ’ %&]py@qm hﬂiﬂ)—b’enzamide
g@ﬁ 3%\?.3 (WM*‘ p%er@?@"? -d é?l@%?o?gbﬁﬁln -6-one,

Eecthlon@nd-hgbamya:&%l{membb(ypmm@b) E-Lﬂwlrly%ﬂﬁdlhydro-thleno[z 3-
stereoi soners thereof, including mxtures thereof in
Rlpyridiy- 5(%‘9 25 5. A conpound according to one or nore

@@B? drexméaﬂl)tﬁlph@ﬁp% ?Sdlﬂyamnﬂneﬁts[zba B)Sidih-6-one,

rocyc avin

22t-¢h‘rasro-4 hydroxy-a-rﬁa qahcaxyme@ut)rﬁrahewlufsatﬂlbycérgrtwrmﬁa 3-
ere0| oners thereof, including 30m xtures thereof in
pyridi-Pgne.s. A conpound according to one or nore of

@ @ ﬁ?ro hén*l&ﬂﬂcﬁbxy %@Wlﬂﬂﬁ%MIEﬁamWrﬁﬁﬂ-G one,

eno ridyl, pyrimdinyl
|25ci)dam33(3—ﬂur<hpf@%m€b) 9+hydﬁy>fya§mrwnyl 6»?61%‘[&’9(0 thiene[gi3rplpyridin-
thi azolyl, isothiazolyl, thienyl, triazolyl,
©s%9%z0i yI, indolyl, benzinidazolyl or indazolyl,

Hyd%aﬁym(@emeltmablhdnw)satﬁnergasmdmnydr@tmemesmmmdm -8-one
t her eof’, incl udi ng 5m Xt ures th% ét}d‘?é at%L 0S. ?3
R-eapuitydsesosdirgethy Rienybro-RBERY!d YSro-thienq(,

%HIW e 004 es unbranched or branched al kyl having
atons, in which 1-7 H atons may be replaced b

G’('3 Eronﬁﬂépwm -hBdroxiyeapthepliat Tedibydiaztii¢ryo[dsablpyridin-6-one,
h
AR PR R T

?o reofCIalrrBl7|nV\,h|ch RldenotesH
COOA, COOH, CONH2, CONHA,
Bepa. roriritg By(5;hyREOMeITRPNSTSAYS-PhAB IS iy dacthieno(2,3-

SholBhltit Sirec by . Ok’ it ootk o

G trox(HINE- Wu%@ﬁer@@z&phenym,’7-dihyd}o-thien6[2,3—b]pyridin—
6-one,

3-(2-chloro-4- hydroxy-5 -phenyl-6-0x0-6,7-dihydro-thieno[2,3-b]pyridin-3-
yl)benzoic acid,
4-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-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,
4-hydroxy-3-(2-hydroxyphenyl)-5-phenyl—6,7—dihydro-thieno[2,3-b]pyridin—6—one,
2-chloro-4-hydroxy-3-(2-hydroxyphenyl)-5-phenyl-6,7-dihydro-thieno(2,3-
blpyridin-6-one,
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or 20denotes Het, R3 denotes phenyl, naphthyl, each of
which is unsubstituted or nono-, di-, tri-, tetra- or

woemwasdebet i t uted by A, Hal, OA, OH, NH2, NHA p&BRP2009/001937

COOA, COCOH, CONH2, CONA, CamA2, SQ2A, ON, C(=NH)NH2
and/ or C(=NH) NHOH 25or denotes Het, Het denotes a
nmono- or bicyclic aromatic heterocycle having 1 to 4

N-cHlo@nglhgdraxysd-¢2abe naglergplesnyiabipdieciyeq, Todihydemtitieao[2,3-
al kyl having 1-10 C atons, in which 1-7 30H atons nmay

bipyrigin-8c®.by OH, F, O and/or Br, Hal denotes F, O,

gt(ezoﬁudro MI)OE J@WB'%HW6%%&&@%&§0%@M rldm 6-one,

re0|s nmer-s uding m xtures t ereo

aldhio - BQB—quob@tﬁé)W4M68ﬁd?€5’-/pEéﬂﬁ€&/7 Exﬂ)mm-tmpno[Z 3 -b]pyridin-
9. Conmpounds according to claim1l, selected fromthe

Grond
b‘%pyr [ BI n- %y@ ‘{]HQBW @pﬂ@ﬁﬁyé. 78ifytobtnilird{2 BLEIPYLdin36-one,

rmﬁzqghlarcﬁ}rﬂmpheﬁqwdrmmﬁjpb&wlfﬁ Gih\Birg-thicmpdi, 3-alpyrigini6-one,

3 chaM AP R RR Y k-8 S ES-PRBY A b yigribjesoRay

e carboxyl ate, 3,5-di phenyl -
%Y%gj”m% (?n6 0X0- 6, 7-di hydr o-t hi eno yridi ne- 2-

r4b|wy¢bx¢-3a(é|-methylphenyl) -phenyl-6,7 dlL\ydro—thleno[Z 3- b]pyndln -6-one,

10 AR A YRR 195 9-ina LR

% rﬂj,,ﬁ)]@e(;wel - hydr oxy- 2- hydr oxynet hy1- 6, 7- di hydr o- t hi
2, 3-b] pyri di n- 6- on

&@@Mgmxspsemylb 6Hyﬁiyqxs657pfmwizér7odh¥ﬂé% thienaf2i3-hlpyridin-6-
i di n-6-one,

P8 qi phenyl- 4- hydr oxy- 6- 0xo- 6, 7- di hydr o-t hi eno[ 2, 3- ]b] 6
Bed, didieydeexyphenyl )dshydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
5 ,5-dipheny1-4-hydroxy-2-nethyISulfony1-6,7-dihydro-

ti€eno[ 2, 3- b] pyri di n- 6- one,

é— -ﬂﬂ 034 giymd%hyﬁﬂ%ﬁyl‘f L4 8%Y-55 HerfiI By FLofyidhé @fe hef233-
%]hwwlnaﬁyeﬁe(Z hydr oxypheny1l) - 3- phenyl - 2- et hyl - 6, 7- di
2R arohaoro derruBy B S5 Breny T Abene fy s
gggnéﬁ tﬂ(l 4,{dr@1dgrj%§?/one 2- met hoxyphen
oﬁ-wﬂu@r&%mtbpxymnermi)p‘iﬁydrque‘éﬁ @nyVG 7- dlhydro t¥1len0[2 3-

-chl ar o- 4- hydr oxy- 5- (2- hydr oxypheny1l) - 3- phenyl - 6, 7- di
@BY%OOP% “8R%[ 2, 3- " b] pyri di n- 6- one,

22 ehk&s-@ G=fueHo AinethdRrovesng i BlydrosmsEpheayiHe Tadik i ro-
hydr o-thi eno[ 2, 3- 25b] pyri di n-6-one,

élthmf%ﬁsb]gyfy!ﬂ@ﬁ@n%r(pyrl di n- 4-y1) - 2- met hy1- 6, 7- di hyd

r:g g%,gyﬁ{\%rﬁgﬁgﬁbf’-}lﬂﬁﬁﬁx;ﬁs Hihyl-6; 70y tiie RERNY b pyridin-6-
Gone,di hydro-thieno[ 2, 3-b] pyri di n- 6- one

% f?%?c%’é}{)(]zg%(d‘l ﬁé@?@%@@)hf rl%dzoxy-g I 8 7- dlﬂygy hlenor[b 3-

éﬂﬁ @ Q§§ 4- hydr oxy- 5- (4- met hoxypheny1) - 3- phenyl - 6, 7-
¥ ro-thieho[ 2,3- b]pyridin-6-one,

43Jowthm:g—%ﬂwohwydwpbeyw)Aawmenyb mhenyiiohs-dityydrer

enol 2, r.i di n- 6- one,
2@(5&5}0@2355 VistinhoB8o) 001937 73
3-(2-benzyloxy-4-fluorophenyl)-4- hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-

b]pyridin-6-one,
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2-chl or o- 4- hydr oxy- 5- (4- hydr oxyphenyl ) - 3- phenyl - 6, 7-d
hydr o-t hi eno[ 2, 3- b] pyri di n-6-one,

wd26wdessy - 5- (4- cyanophenyl ) - 3- phenyl - 6, 7- di hyBeDEPI0®mM01937

o[ 2, 3-b] pyri di n- 6- one, 78
4- hydr oxy- 5- (4-di net hyl am nophenyl ) - 3- phenyl- 6, 7- di hyd
ro-thieno[ 2, 3-b] pyridin- 56-one,

Qz/-BéH ORy- ﬁgrrda%g?éﬂ))ﬁ)“gf&ﬁham& -Ap&RKy-5pRERYNE, 7 &Ky dto-
4hieyidt2)33b]|5yr(d49-lﬁfdnexyphenyl) 2- et hyl - 3- phenyl 6, 7-di

t hi,e 2,3- b
A B T ORNEaN) oy TGRS
gﬁ %uﬂnﬁﬁ | -6, 7- di hydro-thieno[ 2, 3-Db] pyri di n-6-one,
| 'or 0- 4- hydr oxy- 5- (4- met hyl sul f onyl pheny1) - 3- phenyl
ZScﬁlocb-Hnydvexy*BdﬂdD)zjrexy-lé}fbwouhenﬁ)rMenyl -6,7-dihydro-

2- r,o-4-h roxy 3- phenyl- 6- oxo- 6, 7-di hydr o-t hi en
3{“%”?%% PYrbq"ﬂ ©N85y1 ) benzoi ¢ aci d,

] 1 ]
- g\i@%rls)% trghoi még'%’g 4(2 ﬁ%drbk? g;@?%rfpﬁ@y dnﬂmmweaowwmpyndm

4¥Qaechloro 4- hydroxy 5- phenyl - 6- oxo- 6, 7 dlhydro t hi en

- ridin-3- Nz am . . .-

S0f% RO AR b ST pBEvied Jrtinydrogtigngl 3 lgyricin-o-
Ry o-t hi enof[ 2, 3- b]pyr|d|n 3- yI)benzan1de

2- chl or o- 4- hydr oxy- 5- ( 3- met hoxypheny1l)
éi &6®memoxyahﬁ9mlbﬂ fmrﬂr@ﬁbpzo@nybﬁp%rﬂmdﬁoﬁn@ﬂgp 3-b]pyridin-6-
% hl or o- 4- hydr oxy- 5- ( 3- hydr opheny1) -
-%%enyl-G,?-dihydro-thieno[2,3- 25bl pyri di n- 6- one,
B-(B-Henxyieby-6JFturephevyl pidrydio x\25phichy 6 F~gihgdrotibero[di 3-
h%dro t hi eno[ 2, 3- Db] pyri di n- 6-one,

AIpydinsgy '0@9(3 met hoxypheny1) - 3- phenyl - 6, 7- di hydr o-t hi

-(3- =4- hepyl-6,7-dihydro-th 2,3-
P Rh e MO s Lydrony;  phgpy0.7-dinycro thienl
D] pyradig-b-6n§&.- dlhydro t hi eno[ 2, 3- 30b] pyri di n- 6- one,

B ERofar oo A el e ey B S e, G RARSY
Wﬁe%gggéiﬁﬁﬁﬁﬁﬁﬁﬂbﬁgz009/001937 74
2-chl oro drox SB met hyl sul f onyl phenyl ) - 3- pheﬁyé_

%(&ﬂuonwmdm @pzl 3-hydrpyy-Scphersd-Gnédihydro-thieno
2= chl 4- hydr oxy- 5- phenyl - 6- oxo- 6, 7- di hydro-t hi en
BT EhR

'di n-3- yl)benzoic acid,

@chwcs-gxca m:dra 4- ¥aﬂw9pmlﬁ4irfyhmw -5 -pheply B8 Y-diby drodi
ngro t hi eno[ 2 yridin one

@WPE¥3lﬂPHV396&9U§»(3 trifluoronethyl phenyl)-3- pheny

A BT S g men BV ST E ity uopela

yﬂpﬁuﬂndihudro 10t hi eno[ 2, 3- b} pyri di n- 6- one

h hl
Ry %%v@mxmbmww) -5-PBRENYG.ediBxdreethieng Ry
qﬂ y&ﬂ &8h&, 3- 13] pyri di n3- yCobenzanmi de,

? ronop enyl) 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi en
dI -8-8ubiop¥hydraxy@hengl)-4-hydroxy-5-phenyl- -6,7- -dihydro-thieno[2,3-
ﬁﬂ 4- chl oro henyl)-4-hydroxy-5-pheny1-6,7-dihydro-thie

%2”@ DR $|d|n 6- one,

}22%%1%40@(‘5%&?8@%%ro&ybﬁé#ﬁy@%& AP P5 pHenyt-6 I70yiAyard-h
2hiemiof2,3- tﬂpymlmﬁjonephenyl) 4- hydr oxy- 5- pheny1-6, 7-di h

b
bR eibta T B SRS v mn-Somh v 7-thyya-
ftﬁrefnhgleBQ{]Byr%lﬁ-]GOMﬁédl n-6- one,
br onopheny1l) - 4- hydr oxy-5- (pyri di n-4-y1)-6, 7-di h
ydro-thi eno[ 2, 3-b] pyri di n-6- one,
3- (4- bronmophenyl) - 4- hydr oxy- 5- (pyridi n-2-y1)-6, 7-di hyd
ro-thieno[ 2, 3-b] pyridin-6- one,
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4- hydr oxy- 3- (4- hydr oxypheny1l) - 5- phenyl - 6, 7- di hydr o-t hi
enol[ 2, 3-b] pyri di n- 6- one,

w@2¢bohyasexy- 3- (4- net hoxyphenyl) - 5- phenyl - 6, 7- B¢ Tygez009/001937

hi eno[ 2, 3- b] pyri di n- 6-one, 79
2-chl or o- 4- hydr oxy- 3- (4- met hoxypheny1) - 5- phenyl - 6, 7-d
hydr o-t hi eno[ 2, 3- b} pyri di n-6-one,
Z-@hbesroB- MWWI%—&M%@W@EM@I@?MWb tRiehof, 3-
3%dro t hi eno[ 2, 3-" "b] pyri di n- 6-

pyndiaoene3- (napht h- 2-y1) - 5- phenyl 6, 7- di hydro-thien

P B A R dimeron: AL

Qﬂ cﬁﬁxﬁané b] pyri di n-6- one,
09/ 124636PCT/ EP2009/ 001937 75

B-(46-difirophenyird ) ydsoxyrdrghery)-6,7-dihydro-thieno[2,3-b]pyridin-6-one,

Z ,?: d;d f;%?téihﬁﬁzc%fhﬁﬁaﬁ%%ﬁb%&;ﬁ@ﬁ%ﬁy@J:czmr&-tg.imt%ﬁ»-
ridin-6-one

4- hydr oxynet hyl phenyl) - 5- pheny1- 6, 7- di hydro-t hi eno
( y gqy- Ryd ro¥(y-5 me%h%xyph%nyl)yS -phenyl-6 7)6|hydro-th|eno[2 3-

64|&|r‘?'r6tor2é“y' phenyO0- 5- phenyl- 6, 7- di hydr o-t hi eno[ 2, 3-
b FX/H di n- 6-

Iﬁiy(dar baryzyﬂexy%tmemolxyphéanmfﬁxwﬁqﬂw:ryﬁﬁ J~dihrgle-thigdo[2, 3-
[cﬁ - -one, 3, 5-di-(4-nmethoxyphenyl)-6
@/@r%n? hi eno[ 2 , 3-b] pyri di n- 6- one,

?flﬁd}bxff%{ﬂéﬁw&ngﬁﬁﬁﬁo phenyl% -5- phenyl -6,7-dihydro-thieno[2,3-

hydr o-t hi'eno| din
@]demmﬁh@?@phenyl) 5- (4 fl uorophenyl) 6, 7-d

R Bt 5 4R B0y igegry67-dinydro-hieno[2,3-
m%)rm(ﬁi.eoo,ﬁ@l eno[ 2, 3- one,
hydr ox (4- hydr oxyphenyl) - 5- (4-fl uorophenyl) -6, 7-di h

Q@fﬁgqqﬁrhy@hrw;ﬁBdagnethoxy- -methylphenyl)-5-phenyl-6,7- dlhydro—

éﬁ%@dg @L} 1‘%"‘ - (4- met hoxypheny1) - 6,
r o=t’hieno[ one,
3-ytirbkyar @pingdry Ly -4Smicthyiiyisksropt )y 5 iptend)-6 F-dinglél foyehi éhd[ﬁ i3-

eno[ 2 ,3- one,
IWRW vB20M€- f | uor opheny1) - 5- ( 3- cyanophenyl) - 6 |

%O(gg? ‘32‘%@'@‘@” %ﬁ%&é’&[%ﬁ‘lgggethenyl )-5-phenyl-6,7-dihydro-

fideno[2,3-b]pyridin-6-one,

Jebisrory g e Rt s nelnkiohenit]) SoReoyes Je o inrol2 -
ipﬁm,%oo,ﬂg hydroxy 3 (4- met hoxyphenyl) - 5- ( 3- cyanopheny
6, 7- di hydro- thieno[2, 3-b] pyridi n-6-one,

QAGf‘(lqrdﬂd\ydRqXYS&yﬁaﬂngthOﬁydxme@WPhﬁMﬂﬁfphemybﬁﬂ[-mhgdmA

W%{}%:Zn%(@a& qaqr?ogsphenyl) 5- phenyl- 6, 7- di hydro-thi

4rfdoxy-BH BV dﬂb -B=-@@ehylphenyl)- 5-phenyl-6,7-dihydro- thleno 2 3-
2-chl or o- 4( hyydrof(}};/ 3- (3yrr%t hgx)yPhpenyly) 5- Pheynyl 6, [
RIRWIGIN-Rr@fs] 2, 3- b] pyri di n- 6- one,

SN NS BN G RAROH -l B

ﬂlﬁéﬁ@[lzla}bgayhdhyaxme/ 3- (3- et hoxyphenyl) - 5- pheny1-6, 7-d
d th d 6-
et GBR (oA FAhWRbeny ey ayanopharyi 6 oinyderr

4

N e,
g{chﬁg?\%pﬁy g'ir?PSDrr%]phenyl) 4- hydr oxy- 5- Phenyl - 6, 7- di hy
drhyydro e SeR2hyairbk yprmethylplerghes-(3-cyanophenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
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154- hydr oxy- 3- ( 3- et hyl phenyl ) - 5- phenyl - 6, 7-di hydro-th
i eno[ 2, 3-b] pyri di n- 6-one

wQ2@bh2twss 4- hydr oxy- 3- ( 3- net hyl pheny1) - 5- PhenyP€BERF20d9/601937

ydro-thieno[ 2,3- b] pyridi n86-one
3- (3- bronmophenyl) - 4- hydr oxy- 5- pheny1- 6, 7-di hydr o-t hi en
o[ 2, 3- b] pyri di n- 6- one,

fh&mgf@xmy%rr&ég-wérwwﬁumbwéaw)554@%%Aoéhénﬂ J-8)7-

dro-thi end[ 2 ridin- 206
Zhwwoﬁbvemq&afbimmcﬁn{&ohg,dr oxymet hyl Pheny1) - 5- Pheny1-

Xfﬂ BV Ry RARS PBREN G 87 G tipiens 12 Zoplpyricin6-

@t hieno[ 2, 3-b] pyri din- 6-one,
253 (2-chl or 0- 4- hydr oxy- 5- phenyl- 6- 0xo- 6, 7- di hydr o-t hi
énlectrpSy-B]-@hydmwy $-mgthdemheinyl)de pbienyl-6,7-dihydro-thieno[2,3-

(2- met hoxyphenyl) - 5- pheny1- 6, 7- di hydro-t hi
éwagﬁﬂ%%%?$§rldln 6- one,

2-ehd epz4didbXEh ByH-3- K»?drﬁﬁylmwwrwﬂmﬁyo?b&mého@ Z-byridin-6-
hydr o-t hi eno[ 2, 3- " b] pyri di n- 6- one

30, hydr oxy- 3- (2 hydroxyphenyl) 5. phenyl- 6, 7-di hydro-t

- SEc PSS el usm eyt Ao etz
nysiritinBieme[ 2, 3- b] pyri di n- 6- one,

2009/ 124636PCT/ EP2009/ 001937 _
27chloro-3- (3 4-difluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-

@@gmg 4-dydr oxy- 3- (2- benzyl oxyphenyl) - 5- pheny1-6, 7-
ro- t%léno[Z 3- b] pyridin-6-one,

&-(@2nydrogy-GpiesnyylB-dxdrpr-aityydie-piieny [, 8-bTp widiy-@ryemnzeic acid

o] yridin ne, . . -
Arsrdp B i s Aydinusip- bueniR by ot
2,3-b i din- 56- :
%H?Qn%?%%@ enyl)!gyabdlgxy-S-ERgnyl-G,7-dihydro-thien
SFH3rGrbbpypheatiyh)-4-hydegxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,

e g PP PSR B AR BN s BN Bné,
g] %yfl'rog?%ﬂgagwyh =By dro - By st ényiB, PaItHy&ird-thieno[2,3-b]pyridin-6-

P0&, hydr oxy- 3- (2- et hyl pheny1l) - 5- pheny1- 6, 7-di hydro-th

[ b
SRS RSSO Rn Ryf-diveyasinpiRap v Grape.
%dﬁyﬂfbkw-SFmie?hyBS (@L/ﬁmrn Q«lylh)- 6, Mﬂ\ydro—thleno[Z 3 b]pyndln-6—one
4- di met hoxypheny dro (y
2{(}“'@&%??)’@[%)@51{.]"@””[’ -(pgr in- 3—yP§ dihy ro-thleno[2 3 b]pyndm -6-
- (2, 4-di hydr oxyphenyl) - 4- hydroxy 5- phenyl- 6, 7-di hyd
ro-thieno[ 2, 3-b] pyridi n-6- one,
3- N}mfbﬂt]*&nm%yhﬁdmmwhéwlﬁ 7 4dihydioethiero{PBeipdridint-dne,
0 i, e
B S5 5 b RB T DU Ry/PHEHRy A pitucky diisRg (23 Blyridin-6-
Yheb, 7- dlhydro 20t hi eno[ 2, 3-b] pyri di n- 6- one,

3- (2-f 1 uor o- 4- net hoxypheny1) - 4- hydr oxy- 5- pheny1- 6, 7- di
ﬁy{@rﬂmQ—BIEed@mnBl-4-kh]ypmxyd |6nZ-6hhwb§Q-threno[2 3-b]pyridin-6-one,

T S R
g&ﬁ]cl(rgﬁ%glzgm@ma@?g?ﬁ%%@W@%&;@J@mﬂhﬁr& tele Ry 3-
blridén-6-ag, 2, 4- di f | uor opheny1) - 4- hydr oxy- 5- Pheny1- 6, 7

U2 BESR9% 22 3nethyiphenyl)-3-phenyl-6, 7-dihydro-thieno[2, 3-
b]pyridin-6-one,
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b] pyri di n- 6- one,
3-(5-chl oro-2-fl uoro-4-hydroxyphenyl) - 4- hydr oxy- 5- Phen

W@ 1608/174666 hydr o- 30t hi eno[ 2, 3- b] pyri di n- 6- one, PCT/EP2009/001937

3-(2-benzyl oxy-4-fl uor ophesyl) - 4- hydr oxy- 5- Pheny1- 6, 7-
di hydro-thieno[ 2,3- b]pyridin-6-one, WO
2009/ 124636PCT/ EP2009/ 001937 78

3 LRIpS! -%j—ﬁﬂ&%{r é{‘%*.‘*é‘ﬁ%‘?@y ﬁ}{, %1 I‘@?’?’-d‘ﬂhi&fgftﬁé\‘lo?z Blb]pyridin-

enyl 6, i'n- 6-o0n
-bydroxy 3- (2 hydr oxy- 4-f | uor opheny1l) - 5- phenyl 6, 7-di

e 2, I N-6- -
bR U R e e g b -y Biihigag2s> flayridin-6-
NYiks 6, 7- d| hydr o- thieno[ 2, 3-1Apyri di n- 6- one,
3-(3, 5-di benzyl oxypheny1) - 4- hydr oxy- 5- pheny1- 6, 7- di hyd
r&chloiredeli ] ra x i-Apipr meithevdpyridin-3-yl)-3-phenyl-6,7- dlhydro -thieno[2,3-

-,( 3, 5-di hydr oxyphenyl) - 4- hydr oxy- 5- phenyl- 6, 7- di hydro
S{Q]ﬁy"éﬁagéz é €1Apyridi n-6- 100ne

32-cBloro-H-HRIrB R BPHEEAS- 6hiﬁ>¥5ﬁéﬁxziy§ P Ay @rolthibid 2B jpyridin-
-thieno[ 2,3-14yridi n-6- on
F-ppebenzyl oxy- 5-f urophenyl) 4- hydr oxy- 5- phenyl-6, 7-d

A B S BIRD RO 2 R ST By HahyanoR? - olpyriin-
di-Bpdr o-t hi eno[ 2, 3- b] pyri di n- 6-one,

2-chl oro- 3-(3-fl uoro-4- net hoxyphenyl) - 4- hydr oxy- 5- phen
y2-cBloyodr p&yﬁr(@n@{eﬁwowq%ﬁ—ym&p@rmh@ 7-dihydro-thieno[2,3-

S ST 4- hydr oxypheny1) - 4- hydr oxy- 5- pheny1- 6, 7-di
@éﬁr'ébﬁéﬁg[Z 3- 20bl pyri di n- 6-one,

22-chioes-G-@-{riflubrame bryibHeryhoknpbexy 13-pAehylds Gxdihpdpbdieno[2,3-
y1l-6, 7-di hydrot hi eno[ 2, 3- b]pyrldln 6- one,

ZP]Hi/"dﬁ'BSQIQBe(S met hoxy 4- br onopheny1) - 5- phenyl - 6, 7-di h
R P B g SRy s o7 alhydro thiengla, 3 ppyridin-

|€hydeo t hi eno[ 2, 3- Db] pyr| di n- 6- one,

ﬁ?_yéglggrce#-@ gﬁg %%r oxé @ﬁ&%’ ﬁ)xg—d%ﬁéenﬂxé/%d:ﬁ rrcl)ythlenof2 4

ajfgg,l,(gﬁq;gnéS fl uoro- 2- hydr oxyphenyl) - 4- hydr oxy- 5- phen
7-di hydro- 30t hi eno[ 2, 3-13] pyri di n- 6- one,

:2 (:tzlorxeﬂzlwdmyy—é (Brmethypprenyl)-3 ph@lmlybﬁﬂ ~dihyglen-thignal2gh

WheidosSketn Epoooos otoa ro o

:Q—(:Hiobmr(@-ﬁajdr@ph@rx%dpherwdk&)x%sbm@rwm - BdMeRy-thiend2d8b]pyridin-
ydro-thieno[ 2,3- 13] pyridin-6-one
$-PRepr ono- 2- hydr oxypheny1) - 4- hydr oxy- 5- phenyl - 6, 7-di h

BN AR Eh e S0er o T sy il -
tBppridifB-3né] pyri d| n 6- one,

e ara s s BN A DAy B PR Bidoorz.
b]pyridin-6-one,
2-chloro-3-(4-chlorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(napht-1-yl)-5-phenyl-6,7-dihydro-thieno[2, 3-b]pyridin-6-
one,
3-(2-ethoxypyridin-5-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-

one,
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4- hydr oxy- 3- ( 2- hydr oxy- 5- met hoxypheny1) - 5- pheny1-6, 7-d
i hydro-thieno[ 2, 3- 1Apyridi n-6-one,

waeB2sbenzyl oxy- 5- met hoxyphenyl) - 4- hydr oxy- SP@ITEPR0DY/@1937

, 7-di hydr o-thi eno[ 2, 3- 1Ap¥2i di n- 6- one,

4- hydr oxy- 3- ( 2- hydr oxy- 4- met hoxypheny1l) - 5- phenyl -6, 7-d

i hydro-thieno[2,3- 1Apyridi n-6-one

- BHBFSU8Y (43 P04 haraR B RERMEL T -drh P8 e[ Z 3% pyridin-
hydr o- thl(;en &%wﬁé ?gb] pggl dlsln E I%g, [ Ipyridin
X-oheor o- 4- hydroxy 3 (2 met hoxy- 4- met hyl pheny1) - 5- phen

ﬁﬁ@‘&r%gyﬁ%q%g% ﬁ‘ﬁ%%b?ﬁ%@ﬂf}ﬁfpr@%ggy ihydeo-thieno[2,3-

I"%gymj.hls -8Re] 2, 3- | D] pyr| di n- 6- one,
chl or o- 4- hydroxy - (2- hydr oxy- 4- netgzlphen

ehghlogy-A-ydigny-§-phenyédo2p@py|nbenybith 7 alilaydso- t?lﬂenO[2 3-
3- (3- et hoxy- 4- met hyl pheny1) -
é’-]B%QQ?%n% di hydr o-thi eno[ 2, 3- j pyri di n-6-one,
2-6hlofs 3=y dp 38 & -657-
yl1l-6, 7- dltﬁ{/d?gy@%tiﬁ{%ng , 3- 15,383“ di ntw Bw) Bitaro-

4hw@f%§¢]8¥fe@nfﬁ7@ﬂ%xy 4- et hyl pheny1) -

I o
7 BRBErs-G- BRI DGR Ea s R¥ kst R A BTty
\whiedof2, Gld]wh‘dmiﬁ en@[Z 3- 1Apyr| di n- 6- one,
304- hydr oxy t hoxy- 4- net hy| pheny1) - anophe
2 IOy - T IRy R EA B G Wk iRkenyi) 6.1 dinydro-

%y%éﬂ[fg%tﬂém& AINgRQXY- 4- met hyl pheny1) - 5- ( 3- cyanopheny

ot h1 enof 2, 3- 1Apyri di n-6-one, WO
2001816 i 36 36MRIOTO ERA MO 0/PphHedy |} 8Bhydroxy-5-phenyl-6, 7-dihydro-

iaﬁgbféﬁﬁsﬁ%awép%yé?ohzﬂrm[;‘ et iyl phenyD) - 5. (3-¢
{}ﬂa&wiﬁwﬁ?@)@pﬂbhymowdaﬁﬁyusl(h -Pieh\ApidnA)-6; 7TdamyarR

I eno[ 2, 3-bj pyridin
hlehyf;Pr&Q}pYB’K(Ilz-Gﬂqmoxy 6- met hoxypheny1) - 5- phenyl - 6, 7-

3PS pNe iR 2 fgmw Rk, T-dihyaer
th?hb@@Ib’t}p%d?hW@hé“ n-6- one,

benzodi oxan- 6-y1) - 2- chl or 0- 4- hydr ox

2rchiprardrivcdrexyeAdpA- qufb@}(wh¢fwlh5®f@ﬁél 6% dlhydro %/hlen0[2 3-

o 3, 4-di fluorophenyl)-4-hydroxy-5- phenyl-6, 7
%a&ﬁ 't' ?rr]}'lgeno[z 3- b] pyridin-6-one,

43~(44ﬂnhm@n@ehydEaxylphewl)a‘lmymt)ﬁy-ﬁ-(@-ﬂmwdmxybheapl@{&?iahMdao
BI di &qgéﬁl ) benzoi ¢ acid,

4biepo Byrlﬁ'ﬂ@d?'&%y 5- phenyl 6- 0x0- 6, 7- di hydr o-t hi en

D by K Rt bRy 6:070-0 Tty

ethlehﬁ[233 :b4pyncﬂm-r$—ﬁ]-bBBZOIC acnd

%c(,tfllg\%f;g (é %glggluef%%cﬁy%gxypﬂo Byz{ h?d%’x‘f'/'é‘ }Sﬂéﬁ&lté‘ '7ec§] f%(%ro

thﬁhbwgﬁ%;ﬂrfdiﬁ@o@eyl) 4- hydr oxy- 5- phenyl - 6, 7- di hydr o
hi eno ridin-6- one,

%@lomfﬂmcmw-?ﬂ(}? hydngxiy-dxmethyliemyl)-5&(4-msthykphenykice7-

A AR Relo AR Bagne i n- 5. y1) -

®-dhigidydy olidPo Bty din-3-y1)-6,7-
2- chl org Z?@T@(k}'r gf((yhé‘ phg]3¥h3 oyr i d gpsglrll)ln(3 )é) dlhydro

ﬁb'eﬂﬁ[?e%rﬁ{]m(fsi'%ﬁpﬁ)'m di n-6- one,
A L T

b]pyridin-6-one,
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252- chl or 0- 4- hydr oxy- 5- pheny1- 3- (pyridi n-4-y1)-6, 7-di h
ydr o-t hi eno[ 2, 3-b] pyri di n-6- one,

w@z2mwars38, 5- di phenyl- 4- hydr oxy- PCT/EP2009/001937

6, 7- di hydr o-t hi eno[ 2, 3- b] pwsi di n- 6- one,
2-chl oro- 3, 5- di pheny1- 4- hydr oxy-
6, 7- di hydro-t hi eno[ 2, 3-b] pyri di n- 6- one,

42JaMlé>rr@>3¥{35ﬁ\§&om3-h’€ém pzlwﬂa:x%m@iyt)yzﬂ-h%mr%hényi:@iiﬁ
2a/ldro thleno - 30b ridin

bydrortbi @rtdﬁytl@m( on@t hyl pheny1) - 3- phenyl - 6, 7-di h

A28 AR 0ol i 7o

Ahofz, 8-Hp r2d|ﬁ164@ﬁgpheny1) 4- hydr oxy- 3- phenyl1-6, 7-di h
ydro-thi eno yridin6-o

2B-6hflupie- am«;‘bwbayngthsmmqnm HhyerammnS<4ynsthglohenyhyei 7-

égﬁgﬂkgﬂg%ﬁﬂ%93%§¥§¢@fgggﬁb?ngypyridin-3-y1)-3-pheny1

Cﬁ(? ﬂdoll’d)yd-rrﬂeﬂ'lm-znﬁéﬁbﬁyplbéwr 4 ghydrdxyoBg4-fluorophenyl)-6,7-
chl or 0- 4- hydr oxy phenyl - 5- (t hi ophen-2-y)) -
@'WYQiPﬁf)Wﬁﬁr@%'['@nfﬁ BPByri di n6- one,

62, ‘?m&?‘?@ﬁ’o@n %‘%( g’)r(% % g&gﬁ}yy” d'(“te““%@&@'f’%”enyl -6,7-dihydro-

thdnio(ﬂﬁ bﬁ}pmd:lnfﬁegné (3- met hyl oxazol - 5-y1) - 3- phenyl - 6,
7 d dro thien

B-Iqraxy- S[érfgbtﬁfg%%%@g éﬁ\&%‘ﬂ%mhﬁapgmyl@gwm-

I [2,3- Db]pyridin-6-one,
fE%—nﬂ?g%%ﬂ'ﬁl—qﬁﬂgrophenyl) 4- hydr oxy- 3- phenyl-6, 7-d

i rgblioe-BHdefhairapBe | por(defiuoroghemd)-4-hydroxy-6,7- dlhydro-thleno[2,3—

4- chl oropheny1) - 4- hydr oxy- 3- pheny1- 6, 7-di h
@P)ﬂr"fﬂl%eﬂ% 2, 3- b] pyridi n-6-one,

L6106 -2 MFH)@W Tﬁethérrdh%hWJEP((EﬂNérbpﬂeHﬂWyﬁycﬁoZy-@' dihydro-
dro t hi eno[ 2, 3- 20bl pyridi n-6

thﬂﬁ\pb'%é tﬁpxrsilman@n@phenyl) 4- hydroxy 3- phenyl 6, 7-di h

2 el M ety romantrg e fr
}tﬂhydrbhhmmﬁﬂph]mw&dhé - one,
252-chl oro-4 4- di met hoxypheny1)

&-gblarandidluapenby osy-%mmllahmé) R dbrophery-4-hydroxy-

hyd 5- ph 1-6, 7-di h
& difdto ot s IS s, Ty dr Xy - pheny |
2- Chlbm'ézwgﬂw exﬁdwfgﬂipgtof’-d’Wéihyﬁ)hﬂhﬂpy'@ﬂﬂ)'B-Hhémd-fﬁﬂ—
-thi enq[ 2, 3- ridin one
35E&ﬁeﬁhﬁwvﬁgﬁqﬁPwmﬁnj%?”ﬁ hydr oxy- 5- pheny1- 6, 7- di hydr

a3, Adlle - hvdro-
RS B T ) o Sones -

Zh@mDE%3iﬂpxmmeﬁh9Mthnyl)-4-hydroxy-5-pheny1-6,7-dihy
t i N6- , .
2 BhibBy SN0 A S R MRS hyrax Syt S F-dihvera,

Jth@nBFZjBJWWrQilﬁJE 88| 2, 3- b] pyrl di n- 6- one,
52-chl or 0- 4- hydr oxy- -’5- phenyl - 3- (4- propyl phenyl) -6, 7-di

h'%rGhl@fQ B arfb{ozoﬁ—hbqrpwwmeiwm@wl) -4-hydroxy-5-phenyl-6,7-dihydro-
OX - (1- hydr oxy-5-chl or onapht - 2-y1) - 5-
%%yﬁi%tﬂpﬂ%ﬂﬁg% i eno[ 2, 3- b] pyridi n-6-one,
2-f|uoro 3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluorophenyl)-4-hydroxy-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphenyl)-6,7-

dihydro-thieno[2,3-b]pyridin-6-one,
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2-chl or o- 5- (4-f 1 uorophenyl) - 4- hydr oxy- 3- ( 1- hydr oxynaph
t-2-yl1l)-6, 7-di hydro- 10t hi eno[ 2, 3-b] pyri di n- 6- one,

wa@z2aiho686 4- hydr oxy- 3- ( 1- hydr oxynapht - 2- y1) - 5- pd¥/EP2009/001937

yl pheny1l) - 6, 7- di hydr ot hi ens§ 2, 3- b] pyri di n- 6- one,
2-chl oro- 3- (4-fl uoro-2-net hoxyphenyl) - 4- hydr oxy- 5- phen
y1-6, 7-di hydrot hi eno[ 2, 3- b] pyri di n- 6- one,

M L -
ol S RO (LTI iy

AhignPBY, &-blpyidin 6%9ne- ( 5- f | uor o- 2- met hoxypheny1) - 5- phen

24l LA L U8R PO A0 et ey & -
dildydrgdhienbll, 8mpyridin-628hRepyri di n 6- one,

3- (4 f | uor o- 2- hydr oxypheny 1& 4- hydr oxy- 5- ( 4- met hoxyphe
@am@myae@l{m,@ﬁglg 3a ﬂs@pdd,sﬁergommers thereof, including

$ﬁ%ﬁ§@%ﬂ&gg FﬁgreﬁFﬁs ( 2- hydr oxy- 4- net hyl pheny1) - 6- ox

I eno 3- b] pyri di n-5-y1]-benzoic acid,
252- chloro 3- (4, 5-di fluoro-2-hydroxyphenyl) - 4- hydroxy-
henyl-6, 7-di hydr o thleno&Z 3-blp r|d|n 6- one,

ﬂoﬁhﬁfrrapqum%%swdmg(t@ Holn dsplectog 'ﬁWBWe@ﬁPPP 5-(4-m

LB ol A AN SR P oy

|4dhydr'éxy-5}(-36méthb>typb\eoyl){ﬁ9plhérwm2 dﬂw;td}'@-yhnedofﬁ B-br}pwndm 6-one,

ro-4-h ox -3- (3, 4-di hyl :
Y Rw 3PS manb g oprehyhe, dipgsio-ienot2 s bibyricin-
%QQ@élZ4636PCT/EP2009/001937 83
2-chl’or 0- 3- (3- f | uor 0- 4- et hy1- 2- met hoxypheny1) - 4- hydr o
@@Eb@mﬂhmraxymdwwﬂrcmyfﬁ-ahenyi}@ymltiydroahmp 3-
6 J;] or.0- 2- hydr oxy- 4- net hyl pheny1l) - 4- hydr oxy- 5- phen
3& §‘H’ rothleno[2 3-b] pyri di n- 6- one,
drok ¥y -tiehdp2, 3-

BOhrBRY-ByirethdihReN Erlyi-6;
%ylp enyl)-6, 7y di hydr o- thlgggﬁgysy% pyrlg@n 6- one,
@-]Q\Gld‘"l"@d?f@ﬁ4 net hy1- 2- met hoxypheny1) - 4- hydr oxy- 5- (4-f

BRI el BB S R s Syo
M;wncﬂn-G ohdli hydro- 10t hi eno[ 2, 3- b] pyri di n- 6- one,
chl or 0-4- hydr oxy- 3- ( 2- hydr oxy- 3, 4-di net h

h 5.
an@fqrqstmwastﬂaﬂ@@v@ywhpam o theno[2.3-

QJSgkggg_ e£4 fl uorophenyl)-5-(4-fluorophenyl)-4-hydro
XY- -di hydro-t hi eno[ 2, 3- b] pyri di n- 6-one,

naw&rexy-sqapwenwgmﬁugwphmmysmwaoprserwe,|7u@in9¢me
1) - 4- -Q, 7

bl SRl Bidis. o one.

Q‘&rﬁofd mam%%,mm réy BInhthPip »@ %ﬁ&;ﬂwmamay

dr Ox di'hydro-t hi eno[ 2, 3- b] pyridi n- 6- one
thleno[é’r%bkny(r@urf-ﬁme; 2 hydr oxy- 4- et hyl phenyl) 5-(4-f

X S gy ghamid-Srhenyl-6.7-dinydro-
iehodRrbibymdii-8X0he3- ( 2- hydr oxy- 4, 5- di met hyl phenyl phen
1) - 5- phenyl-6, 7- di hydro-thieno[ 2, ridi n-6-one,

@H@r@r@rhydwy@n@w%%msy 4= WHTWY@H%/-P}/'GMII-@ drdikydme-

R T L 5 oxypheny) - 4- hy oxy- 5- phe
ydh6ro/3-45Hiyidre2-hydrexyihsnyhbd-hydiosty+5-phemd.6, 7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-fluoropheny!)-5-(3-cyanophenyl)-6,7-dihydro-thieno[2, 3-
b]pyridin-6-one,



10

15

20

25

30

2-chl oro- 3-(3-fl uoro-2- hydroxy-4-net hyl phenyl) - 4- hydro
Xy-5-phenyl- 6, 7- di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

w@26000u01666 3- ( 3- f | uor o- 2- hydr oxy- 4- net hyl pheny 1pe bEP2b0$/b01937

uor opheny1l) - 4- hydr oxy- 85
306, 7-di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- one,
2-chl oro-3-(4- fluoro 2- hydr oxyphenyl) - 4- hydr oxy- 5- (4- m

Lo ol S S sl e e

@]DW@H&-GHQA f | uor o- 2- hydr oxypheny1) - 5- (4-f | uor opheny

Nty 32 el BTyl FisreieBO R eyricin
e3-PiybeHimide; 6, 7- di hydro-thieno[ 2, 3-b] pyri di n- 6-one,
5and phar maceutical |y usable salts and stereoi soners

thiet-Baoro-2-hydmkyrgenyhtiahydrokdr dometiroxypheny-6oé-dityaro-

%gﬁg%g}]ﬁ%ﬁéﬁeﬁ&?t o claim1l selected fromthe group

2~ th8re-8Y45-difidioFo-dr dbxﬁm[ | B50xyB-BhEnALe 7 -dihydro-
104-h dr?)l(x (3- rret'?])):);yp en r%mmghenyl g 7nﬂ hyddrloy(zro

Hh'@ﬁg 3f§l]Ib¥erﬂ16d@fheG one, _
(UG AR BRBRL AR Y s AR 67 iRy
$h|(eﬁem®ru}p¢fd1wy-6r-@mgphenyl) 4- hydroxy 5- phenyl -6, 7-di h

r 0-t hi eno ridin-
q HSFHF'%WI'%XY& %M—é %@Wﬁ}hy@ﬁ@ﬁwh‘i BBy { -dihydro-
b di n- 6-
ZHE%E{) @mjﬁ%&xy] gy:r:et Ihgl phgﬂsl) 5- phenyl - 6, 7-di
l?ymlom-m(@ffh{om-?—hmrpyy+4dmeﬂ$¢lpinmyl) 5-(4-fluorophenyl)-4-hydroxy-

B R S D e 6 e ) - O eyl -6 7 d

zagsa;oozé%% %?(gﬂg)[ébzfoéz MHM&H?@H%%yiEhéﬁyi%W BY7-

Mfwblemof%la'rbdwlcﬂn@@hqdr oxy 4 mst hyI phenyl ) - 5- phen

A R T A A L Yo S

éfigho, ?bqbyrmg ondi eno[ 2, 3-b] pyri di n- 6-one,
2-chl or o- hoxy- 4- net hyl pheny1) - 5- phen

yichlorp- %T(ﬁgﬁigﬂt%héﬁﬁ{xﬂpbeﬁylwrhmfﬁXBG5tﬁ’ﬂ?ny| 6,7-dihydro-
2- hyd heny1) - 4- hyd - 5- ph
A g 415 S, 00 e
Z-dﬂbm 3-(8-fh:pdm-®dyyc&o(<ﬂ-4ﬁm1&01ylm’ﬂ€fwﬂl4*h§d kokycs-pheniied|y ldihydro-
%6 drotgleno[ZS b] pyri di n- 6-one, WO
SD[? FY9/ 001937 85

@ é}m)r%f 9- éﬁ—fﬁ%% 2% cﬁoﬁﬁpﬁ%‘rﬁ{)@lﬂ‘\yaﬁg&t@é@ YethoxygHehh 16, 7-

7-di hydro-thi en
mhy@rmmeeomsoﬂpwmnﬁ-mr oxy- 5- pheny1- 6- oxo- 6, 7- di hy
t hi_ ena

253 PheF P BL B R gt - 30y Blecsyisemersre fgRghnincluding

wiﬂn@sﬁweiebwﬂram rahB’senO[Z 3-b] pyri di n- 6-one,
2-chl oro-3- (4, 5-di fl uoro-2-hydroxyphenyl) - 4- hydr oxy- 5-

phenyl- 6, 7- di hydr ot hi eno[ 2, 3- 13] pyri di n- 6- one,

J1 S PR o7 30 B oo R A iR Rt T atBBraing to
Claims 1-10 and pharmaceutically usable salts and stereoisomers thereof,

characterised in that a compound of the formula (11)
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2-chl or o- 4- hydr oxy- 3- ( 2- hydr oxy- 3, 4- di et hyl pheny1) - 5-
phenyl- 6, 7- di hydr ot hi eno[ 2, 3- b] pyri di n- 6- one,

WQ2@bl1p1666 3- ( 3- f | uor o- 2- hydr oxy- 4- met hyl pheny 1yc BEP2009/001937

uor ophenyl) - 4- hydr oxy6, 7- di8hydr o- t hi eno[ 2, 3- b] pyri di n-
6- one,

152- chl or 0- 4- hydr oxy- 3- ( 2- hydr oxy- 4, 5- di net hyl phenyl ph
enyl) - 5- pBeny1- 6, 7-

di hyggr o- t \engq[ ALY 13] pyri di n- 6- one,

4- et hyl- 2- hydiigxypheny1l) - 4- hydr oxy- 5- pheny
IR®, 7-dghydryH 20t Bienol 2, 3-b] pyri di n- 6- one,

2-chl oro-3-(3f ! yoro- 2- hydr oxy- 4- net hyl pheny1l) - 4- hydr o
Xy-5- pheny , 7/=di hydr ot hi eno[ 2, 3- 14yri di n- 6- one,

2-chl oro-3-(4-fl uoro-2- hydroxyphenyl) - 4- hydr oxy-5-(4-m
et hoxXy RiAeréin RG. B2 | idd Idh s B-one,
25and phar rrg?:gu'tliidaﬁ @y\fj{gfbelt @bggﬁ% lﬁ%@bfﬁf{airng%@gﬁéér S

t her eofand AbKultinatesCx1Giralkylt hereof in all ratios. 11.
Process for the preparation of conpounds of the
formula (1) according to Clains 1-10 and

poaycRedUindat Hasidéaidifosstl t s and st ereoi soners

t hereof, 30characterised in that a conmpound of the
formula (11) WO 2009/ 124636PCT/ EP2009/ 001937 86 OALK
Igl;l %r .."../R3 0 wherein Rl, R2, R3 have the neani ngs

[ ngl cated in Caim1, and ALK denotes Cl1-C6 al kyl 5is
@yisddesedaciadsfithd fsrnsulg Oigledhiitied inBsibAe of ittasttsor aci d
of the formula | is converted into one of its salts.
1012. Medi canents conprising at | east one conpound of

fa@r mul ; 0 ARCeut | I S lit s.¢@
s1?'er eo?vs‘ébdr%?gépggeréeoorﬁpﬁ%ln I %gl ‘r?g%%lrtn é?grgghﬁ?ﬁ'go?)fi n?cﬂ'mma M.
and/araphasmaaedticallyi apabley saitsi phénsterevidémiers thereof, including

adj uvant,s. 3. - of ¢ unds accordin o Caim
HbdrESHiprpALin alb@lioscald pPrcaane xR a1 Aadar adjuvants.
stereoi soners thereof, including mxtures thereof in

all ratios, for the preparation of a medi canent for
t1Be Useceft sampowidsmaccsdingdodylainm drtl, atichhbbamsaceutically usable

308 abl s S Rners B e b hits Bl in 2l gatos, for the
Brearbtiodk aanbdicah@nd fordPe tidatmdp oPctaPRRUERIrome, diabetes,
according to claim1-11 for the Prfe(:ﬁaratl on of" a

pbasibamancer riefamgatign: perdipasculasidiggasesse i n
muscul ar cel | s.

14. Compounds according to Claim 1-11 as direct AMPK activators.

15. Use of compounds according to claim 1-11 for the preparation of a

medicament increasing the uptake of glucose in muscular celis.



